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We Must Realize 


- that aviation will eventually become the standard bearer of quick 
transportation 

• that in the modernizing of our present systems of transportation 
and in meeting competition, ^aircraft will be a peedomina- 
ting feature 

'that there is a very definite possibility of using aircraft in the 
solving of our transportation difficulties. 


Permit us to study your transpor- 
tation problems. Probably your 
business is one that might profit 
by the use of aircraft. 


DAYTON WRIGHT COMPANY 


DAYTON, OHIO, U. S. A. 

“The birthplace of the airplane" 
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T ^he LANDING GEARandTAlL 
SKID, shown above, attached to an 

a number 

of'whch the Navy are offering for sale at 
$ 1500 — each, mafee a fast flyins.slow 
landing, reliable aeroplane procurable at a 
■very low cost; an esccellent machine for 
passenger cai-rying. This Landing Gear & 
iTMSkid complete isbangfumisbeef by the 
^Aeromartne Plane and fwtor Company, J 

Ke^ort, N J Jor $500 2® f.ob. Factory P^npi 
^Uzreries can be made on a few sets of this 
equipment. 

AEROMARINE PLANE & MOTOR CO. 


TIMES BUILDING 


NEW YORK 
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T-JROM now on aU WRIGHi -ngtnes will have this namep 
H on the hub. This is a visible guarantee to all who fly wi£ 
engine that it was made by us in our own plant. This p 
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Wright Aeronautical Corporation 
Patirson, N. J. 
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STANDARD MOTIVE POWER FOR ALL AIRCRAPT 
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corner of the Welding and Heat Treatment Department of The Glenn L. 
Martin Company, lowing anall metal fittings going through the process 
known as “dip-brazing." 


There 


266 similar separate metal parts which are welded, brazed, sand blasted, 
zinc plated, and lacquered before entering the construction of a Martin 
Plane. This process insures uniform strength, guarantees freedom 
from rust or corrosion, and gives a very line finish. 


Many of the processes and tools used by the Martin Company were developed to 
increase the already high factor of safety and to insure the possibility of 
quantity production consistent with superior quality. 


THE GLENN L. MARTIN CO. 

CLEVELAND 


L. O. C&KBKtlt 

W. D- Moffat 
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Wind Tunnel Testing 

T he laws of similitude are underelood in full by only a 
few of those who use results of model experimente. 
No engineer, however, can help feeling suspicious of 
the attempt to extend to full scale full speed conditions of 
results of tesU on 18 in. models at a sj)eed of 25 m.p.h. To 
•stisfy student and practical man alike, the wind tunnel must 
in some way be brought closer to actual conditions. 

The two obvious methods of approaching reality with mode! 
experiment are to increase the speed and to increase the scale, 
sod each of these methods has been practiced, the drst having 
been most enthusiastically advocated in America, the second 
ID England and Germany. 

It is easy to reach the full speed of flight, but it is impossible 
to approach anywhere near to the full site, and a test cannot 
be made in the neighborhood of the true conditions except 
with a tunnel of enormous size and a prohibitive expenditure 
of power. Other methods are now being suggested. 

The most consipcuous recently advocated have been the use 
of a compressed air tunnel, suggested by Dr, Monk, and the 
eniplotment of carbon dioxide as a test fluid as advocated by 
M. Uargonlis. However these schemes may prove to work, 
it is encouraging to note decided trend toward the elimination 
of scale corrections by a closer approximatioD to true flight 
eooditions in the laboratory. Results obtained in large and 
high-powered wind tunnels, when skillfully interpreted in the 
light of full-flight test results will bring airplane design 
even nearer to being an exact science than it is at present 
•Dd will make it still more possible for the designer to predict 
performance with accuracy before the construction of a ma- 
diiue is undertaken. We are glad to observe in this connection 
that a 10-ft. tunnel is already projected for immediate con- 
struction in the United States and that one TVi ft. in diameter 
and another 5 ft. in diameter, the latter intended to give a 
q>eed of approximately 180 m.p,h., are actually started, and 
that all these tunnels are of original design, not copied from 
any European example. 


Admiral Moffett 

T he first American Air Admiral is now organizing the 
new Bureau of Aeronautics of the Navy. For several 
years those of the public interested in aviation and in 
t position to know its needs have advocated having an officer 
with the rank of Rear Admiral placed in command of the 
mifled air activities of the Navy. Opinion that carries weight 
is onanimous in its approval of the appointment of the present 
bead of Naval Aviation, His brilliant record at the Great 
lakes Station will, it is predicted, be repeated in his work of 
directing aviation in the Navy at which work he will have 
plenty of scope to exercise (he remarkable administrative 
ability be possesses, and wliicb manifests itself in direct pro- 
portion to the size of the job it is brought into play against. 


Our Aeriel Photographers 

M uch welt-eamed praise is due the pilots and observer! 
of the aircraft which carried out the recent bombing 
tests. Few of those who witnessed the tests, let alone 
the great public at lai^. realized that the burst of ever;’ 
bomb dropped had to be photograpbed. Army and Navy 
photographers in airplanes, seaplanes, and dirigibles did thii 
work, and did it in such a manner as to reflect the highest 
credit on their training and ability. As the pictures went 
taken from an altitude much lower than that at which the 
bombing machines were flying the work of the photographers, 
in addition to being eonaidrred every bit as important as that 
of tbe bomlwrs, may also be considered as dangerous. The 
concussion from the bomb explosions was distinctly felt by 
the photographers each time they flew over the target to 
photograph a burst. In addition to this some of the pho- 

days as long as five hours at a stretch. The permanent records, 
of the tests, in the form of pictures, will be valnable for show- 
ing to congress, and later to the country at large, the hit! 
and the consequent damage done to the various taigeU during 
tbe tests. 


Tbe Pulitzer Race 

T he postponement of the Pulitzer Race is greatly to be 
regretted both by those who were to have participatod 
and by all who have the interests of aviation at heart. 
The Gordon Bennett Race and the British Aerial Deiby are 
firmly established as speed classics of the air. That the Pu- 
litzer Race should be necessarily postponed at a time when 
it too was becoming firmly established U all tbe more i^ret- 
table. 

Lack of entries from tbe service is given as tbe cause of 
the postponement. >Sliile it may be difficult to understand* 
why these machines cannot enter it is as well to rest assured 
that good reasons exist for the orders which prevent then. 
After all, the propriety of service pilots and machines emt- 
peting in a race under private auapices with dvilian pilots 
and machines is open to question. 

However, tbe contention that purely speed races serve no 
useful end is not justified. Such a lueo when properly ooz- 
ducted impresses the public tremendously both by the per- 
formance of the entries and by tbe manner in which tbe affair 
is bsndled. Also such a race in peace time is an incentive 
for the development of tbe types of machines and eugines 
which will be vitally necessary in war time. 

We hope that the race will take place next year as sebed- 
uled and will be conducted in sacb a manner and contain 
such performances as to make tbe delay seem jnstified. 
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Bombing Raid on Eastern Cities 

Sham Attacks for Practice c 


i I^ew York. fPashington, and Other Cities 


Field 

oitien. To take advaxita^ of an aasunied destruetion o 
dafendiiig fleet, a general situation n-aa presented for aolnt 
War was declai^ between the I'nited States (Bine) 
s^ortb ^European Power (Red) on July 15th. On Jnly S 

of the month of Chesapeake Bay. The only aire 
with the Blue Nary were seaplanes, and unarmed trair 
planes nsed for obsar'-ation of gunfire. With the Reds v 
6 airplane carriers, as follows: One, carrying the 1st Pnr 
Group of 100 planes; Two, carrying the 2nd Par 

of 100 planes; Three, carrying the 14th (Hearv. „ 

Sqnadron of » planes: Four, carrying the 16th (Heavy) 
Bombing Squadron of 25 planes; Five, carrying the 16th 
(Heavy) Bombing Sqnadron: Six, carrying the 17th (Ground 
Attaek) Sqnadron. While the two hostile forces were still 
100 mile* apart, planes from One quickly shot down the Blue 
■aaplancs and turret planes. This was followed bv an attack 
by the entire Bed air force on the Blue fleet. The latter feU 
an eaay prey to the bombing planes, which took off from the 
earriers, who had now approached to within 26 miles of the 
Blue fleet. At 12:40 p.m. the last of the Bine battlrahipg, 
the Eastfreeland, turned turtle and sank in 50 fathoma. 

The day following, the 22nd, the Reds, landed from the 
carriers at a point 8 miles north of Cape Hatteras, where an 
airdrome was established, on which were landed immediately 
1st Pursuit Group and the 16th Bombing Squadron. 


This airdrome was rituated on an uninhabited san^ 
of land, 40 miles long, separated by 30 miles of water fi 
0 this body of water could be mi 
V island. < 


by deep inlets at either extremity of the 

era ting from this airdrome, bombing attacks 
night of the 22nd which destroyed all plaoee on the Blue 
airdrome at I.Angley Field and the Norfolk Navy Yard. This 
effeetnally preclude an.v interference with the Red airdrome 
by land or sea forces, and the sole remaining Blue air forces 
within striking distance were a few observation and training 
planes at Bolling Field and at Mitchel Field. 

The night of the 23rd, Richmond was attacked with gas, 
high explosive, and incendiary bombs with great loss of life. 
More than half of the eity bnrned down. On succeeding 
nights, similiar attacks were made on Newport News, Nor- 
folk, and the neighboring towns n-ith similar results. On 
the 27th, Red observation airplanes reported the entire pen- 
insula briween the York and James deserted. Roads rnnning 
south and west from Norfolk and Richmond were reported 
crowded with refugees. Red attack airplance landed at 
Langley Field and found the entire vicinity deserted : this 
firid was employed thereafter as an advanc^ airdrome. A 
daylight atta^ was made on Pbiladdphia on the 28th, with 
* results equalling those previonsly obtained. 

On July 27 tfae Bed Conunander-in-Chicf ordered air 
attacks to be made on Washington and on New York on Jnly 
29. 

Following the plan as developed from the general sitnatioa, 
orders were issued which would carry out the attack. The 
field orders specifically stated the situation to the Brigade. 
They were in part as follows: 

Strong enemy land forces (Blue) now hold Washington, 
Philadelphis, and New York, with a line of communications 
held by land nnits between these points. Our own air forces 
(Red) hold Bodies Island and Langley Field. As a rcsnlt of 
night bombing attacks, Richmond and the entire peninsula 
between York and James Rivers are reported by our ofaeer- 
vation planes to be deserted, with all roa^ running out of the 
fwinsula crowded with refugees. The Blue air force is prac- 
tically ne^igible A few observation and training planes are 
reported at Bolling and Uitcbel Fields. The air forcra (Red) 
r e pres en ted hy the 1st Provisioaal Air Brigade, will attack 
Washington and New York Jnly 29. 


\V niihirq^n. 


The First Pursuit Group (Capt. B. V. Baucora) (rep- 
resented by the 1st F>rovisional Pursuit Squadroa) will talis- 
off at Langley Field at 8:00 a.m. Julv 29 and cover the move- 
• ' 'ling and attack units on Washington. Uptm 

attack (simulated) the dty 

•••'“ — units. Upon completion of 

attack, it will proceed to Bolling Field, where it will partic- 
ipate with Flight “A", 17th Ground Attack Squadron in an 
attack (simulated) on the airdronie. All roads in the vicioity 
of Bolling Field will be cleared of enemy troops. The 15lh 
Heavy Bombing Squadron (Major Leo Walton) (represented 
by the 1st Provisional Bombing Group) will take-off at 
Langley Field at 8:05 a.m. July 29, and proceed to Washing- 
ton. Upon arrival at that point, it vrill attack (simulated) 
the city with heavy demolition bombs. Upon completion of 
this attaek, it will proceed to Bolling Field and participate 
with our attack and pursuit units in an attack (simulated) 
npon the sirdroma. It will land at Bolling Field after our 
attack flight has landed and await further orders. Flight “A", 
16th Heavy Bombing S<guadron (imaginary), will take-off 
at Langley Field at 8:30 SJH. July 29, and proceed in for- 
mation to Bolling Field. Upon arrival at that point, it will 
land and set np replacement and service stations for onr 
pursuit and heavy bombing units. It will carry supplies, 
rations, replacements, gasoline and oil for our air forces 
engaged in the attack upon Washington. 

Flight “A*’, 17th Ground Attack Squadron, (iraaginarv) will 
take-off at Langley Field at 8:10 July 29, and proceed to'Waab- 
ington. Upon an4val at that point, it will participate with 
the pnrsnit and heavy bombing units in an attack (simulated) 
upon Bolling Field. Upon the completion of this (sisni- 
lated) attaciq it will land, seize and hold the airdromes as a 
base for our pursuit and heavy bombing units. It will hold 
Bolling Field until further orders. 

Second Pursuit Group (imaginary) will take-off at Langley 
Field at 7 :46 a.m. July 29, and cover the movement of onr 
bea^'y bombing and attack units to New York. Upon arrival . 
at that point, it will participate with onr bombing and attaek 
nnits in an attack (sunniated) upon the city. Upon com- 
pletion of this attack, it will proceed to Mitchel Field and 
participate with our ground attack flight in an attack (sim- 
ulated) on the airdrome. All roads in the vicinity of MitdMl 
Field will be cleared of enemy troops. 

The 14th Heavy Bombing Squadron (Major T. J. Hamley) 
will take off at Langley Field at 8;00 a.m. July 29, and proceed 
to New York. Upon arrival at that point, it will attaek tbe 
city with gas and heavy demolition bombs. Upon the comple- 
tion of this attack, it will proceed to Mitchel Field, land, and 
await further orders. 

Flight •‘B". 16th Heavy Bombing Squadron (imaginary) 
mil take-off at Langley Field at 8 :30 a.m. Jnly 29. proceed to 
Mitchel Field. Upon arrival at that point it will land and 
set up replacement and service station for pnrauit and heavy 
bombing units. It will carry supplies, rations, replacem«it% 
gasoline and oil for onr air forces engaged in the attack upon 
New York, 

Plight "B", 17th Ground Attack Sqnadron (imaginary), 
will take-off at Langley Field at 8:16 a-m. Jnly 29, »d pri- 
ce^ to New York. Upon arrival at that point, it will par- 
ticipate mth the pursuit and heavy bombing units in sn at- , 
tack (simulated) on Mitchel Field. Upon completion of 
this (simulated) attack, it will land, seize and hold Mitchal 
Field na a base for onr pnrsnit and heavy bombing unita 
It will hold Mitcbel Field until fnrther orders- 

Fi^rst Photopaphio S^on (First Provisional Photographic 
Section) will have sufficient airplanes, properly equipped with 
pcraonncl snd both moving and still cameras to secure photo- 
graphs and moving pictures of the simnlated atUck apoo 
Wasbiogton, by our pnrsuit and bombing units. It will ac- 
company these nnits to Washington and npon oompletioo 
of the sunnUted attack, will land at Bolling Field and awatt 
rnrtber orders. 


August 

Second Photographic Section (First Provisional Photo- 
graphic Section) will have suificient airplanes properly 
ojuipped with personnel and both moving and still cameras 
10 secure phott^Tsphs and moving pictures of the simnlated 
it:sck !ii>on New York, hy our pursoit and bombing unit*. 
It vfill Bccomiiany these unita to New York and upon <-oni- 
pictiiin of tbe simulated attack, will land at Mitchel Field, 
hang Island, and await further orders. 

The tittcen Marlin Bombers, one Handley Page, one Cap- 
roni, two Thoniaa Morse scouts, and two DK4's left Langicv 
Field on July 29 for New York at tlie time ordered and fly- 
ing through n low haze all the way arrived over New York at 
aoo:i, Fn-tcrn time. The citv was attacked by gas, incendiarv 
and fra^rmeiitation bombs after which tbe command landed at 
Mitchel Field. Brig. Oen. Mitchell accompanied by his aid 
St- Clair Street commanded the attack. 

The squadron of bombers commanded by Major Leo Walton 
proceeded t > Washington and after attacking the city landed 
at Bolling Field. 

On Monday August 1, the maneuver was continued by the 
squadrons flying from New York to Philadelphia, Wilming- 
ton and Baltimore and then to their base at Lari^ey Field. 

On tbe arrival of the squadron at Mitchel Field, Glenn L 

It the Garden City Hotel. 


Aviation in the Argentine 

Aviation activity in the Argentine is increasing steadily 
both in the capital and in the provinces. Several shipments 
of airplanes have recently come into the country and more 
are on the way. The new machines will be used in school 
work and in the development of flying services between eities 

Airplanes having arrived in the country since March to- 
gether with their owners are as follows : The military aviation 
school of El Palomar, 15 Italian S.V.A. machines with 220 hp. 
S.P.A. engines, snd 20 Avros of the standard training type. 
This school uses these types of machines for the instraction 
of its 40 pupils. The Direction of Aeronautics, 36 Candnm 
machines obtained in Italy at reduced prices, for nse in civil 
aviation. The school of fljing at San Isidro, 14 Curtiss JN 
machines with 90 bp. engines, for inatructional purposes. 
Handley Page, 20 machines made np of Bristol, Armstrong. 


and Avro types. H. Ouichard who was a technical dirtotor in 
the now defunet French Argentine Air Transport 26 
machines of the Spad-Herbemont, Potes, and A.R. types for 
use among various civil aviation flrma. The two Briti^ 
companies, The River Plate Aviation Co. and the An^o- 
Argentine Aviation Co, have also received shipments of 
various types. 

Tbe number and variety of the different types of machines 
reeeiy^ in the country speaks well for tbe future of eom- 


Newspapers by Airplane 

The Or^on, Waahii^ton and Idaho Airplane O). carry the 
Oregon Journal from Portland to Seaside and Astoria daily. 
The machine used is a Curtiss Seagull with an F-boat in re- 
serve. Approximately 300 to 400 lb. of papers and one pas- 
HCnger are carried on the out trip, and two passengers on the 
return. The machines leave the river in tbe heart of Portland 
at 1:30 p. m. and fly west over the city to the sea where the 
Columbia River is followed to Astoria. Papers are nnloaded 
there for that city and tbe north beaches after which the ma- 
chine takes-ofl for Seaside. The total distance is 120 miles 
which is covered in 1 hr. 36 min. down and 1 hr. 15 min. le- 
tuming, with the prevailing winds. The service is maintained 
despite the weather, and as a result the Or^on Journal is on 
sale in Astoria and Seaside several hours before other papers. 


Aviation Day at Seymour, Ind. 

The establishment of the Western Airline Co-’s engineering 
division at Seymonr, Indiana, was the occasion of a celebra- 
tion of ‘Aviation Day" at that place on July 8th. This event 
was held under the auspices of the Seymour Chamber of 
Commerce, and those from ont of town who assisted wen 
Major Longanecker and Licnt. Charles McK. Robinson, of 
Fort Benjamin Harrison, Ind., W. M. Flagley, Secretary of 
the Curtiss Indiana Co., at Kokomo, Ind., and W, 8, Sandera 
Secretary of the Indianapolis Aero Association. Flights ovsr 
tbe city were made in the afternoon. The evening program 
was held in Schneck Park and plans were formulated for sz. 
aviation meet to be held late this fall. Addresses on sviatioi. 

city and officials of the Western Airline Co. 
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A New Type of Wind Tunnel 
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The difBcnltiee involved in conducting tests on airplanes 
and aindiips in actual fli^t, difflcnIUes greater in the early 
.vean of aviation than now, and the matter of expense also, 
induced investigators to seek for information through tests 
upon modela The first of such testa waa made by moving the 
model through Btationary air either by means of a whirling 
arm or in a strait line. Later the method adopted was to 
sn^end the model in a current of air flowing in a large tube. 
Wind tnnnela of this type have become of increasingly great 
importance. At first the tunnels were only " ' 


0 bp. 


there a 
tunnel 

justification fc 
is, in fact, 

motion of air around a small airplane model and that around 
the full-sized airplane. Sometimes the results of the tests on 
models agrra well with those observed with the airplane 
itself; but important cases are known where the two do not 
agree. Further, there are questions the answers to which it 
is most important for the designer to have, and yet the 
answer deduced from tests of models in wind tunnels would 
be absolutely wrong. There is always an uncertainty eon- 
neeted with such tests, because one is never quite sure whether 
or not the results thus obtsined may be applied to fnll-aized 

In spite of this uncertainty, wind tunnels have been of the 
greatest use in the development of aeronantics. Tests npon 
models led to the construction of stresmlined bodies having 
small resistance, and of aerofoils of good section. Experiments 
in wind tunnels led to the discovery of the theorems referring 
to the lift of aerofoils and to the effect of combining several 
aerofoils. A wind tunnel is still the most important means 
available for scientific tests, It cannot be denied, however, 
that it is-becoming more and more difficult to find a problem 
suitable for study by s wind tunnel, which can be immediately 
applied in aeronantics. Many tests of a theoretical character 
can be suggested, but it is difficult to interpret them. There 
are important and argent tests with respect to the demgu of 
aircraft which shonld be performed; but the results would be 
worthless if they were carried out in a wind tunnel of the 
present type. The theory of non-visoous motion is almost 
oomplcte ; the tests referring to it have been made, and the 
field of investigation lying between 
setnal motion in *•’“ —'‘i— ■* 

difficult to find s 


For all these reasons, the author believes that hia proposi- 
tion to make use of compressed air in a new type of wind 
tunnel comes at the right moment. Tests in such a tunnel 
will give information concerning those questions which conld 
not be investigated with tbe present tunnels because of the 
exa^crated effect of viseoeity. The new type of tnnnd is 
free of the uncertainty rhsraeteristie of the older type, and 
will indicate clearly what problems may be undertaken with 
the la^r. It will make unnecessary many full-flight tests, 
and will mark a st^ in advance in acronautica. 

Let ns then consider this new type of wind tunnel ; its ad- 
vantages, the difficulties attendant upon its use, and the 
special methods required. 

Tbe nuiin difference between tbe new typo of wind tunnel 
and the ones now in operation is the use of a different fluid. 

’ as stairsct trtaa xa.0.a. TschsiaU Nou Ks. M. 


The results obtained with this type of wind tunnel are of 
very great value and at the present time they are tbe chief 
of information for the aircraft designer. However, 
« certain critics who declare that the results of wind 
tests sre valueless for purposes of design. Indeed, 
• ‘ wholly lacking. There 


The idea is to diminish the effect of viscosity, It would sot 
be surprising if any other fluid were better than air in this 
respect. However, there does not seem to be such a fluid. 
Water, the liquid most easily obtained, has, indeed, a com- 
paratively small viscosity; that is, the ratio of its viscosity 
to its density is only the thirteenth part of the similar rat» 
for sir. The density of wafer, however, is so great that it is 
hardly possible to afford the horsepower required to force 
water through a large tunnel. But, even supposing that such 
a current of water could be obtained, e.g. by using a natural 
waterfall, it would be quite inipo^ible to 'make tests in it. 
A model could not be made sufficiently strong to withstand 
the enormous forces acting on it, nor would it be possible to 
hold the model stationary, The same difficulty would be met 
in using any other liquid. As for gases other than air, car- 
bonic acid is the only one which hu a ratio of viscosity to 
density less than that of air; but the difference is so smaD 
that it would not pay to use it. It is less expensive to hnlld 
a larger wind tunnel than to construct one for using carbonic 
acid gas, which has to be scaled and requires tanks and other 
contrivances for holding the gas; and, farther, the difficultim 
of operation would all be increased. 

The fact that there is still another way of changing the 
fluid, did not occur to any one for many years. Air may be 
used; but, if it is compressed, it becomes a fluid with new 
properties, a fluid which is the best suited for reliable and 
exact tests on models. When air is compressed, its denaty 
increases, but its viscosity does not. The increased pressure, 
it is true, requires stroi^ walls for the tmmel to withstand the 

increase of effectiveness secured for the teste is so peat thit 
it will pay to make the necessary changes and to replace ths 
light walls of existing tunnels by hea\-y steel ones. 

Valise el tVind Tunnel Tetu 

Before discussing this point we must first convince oor- 
and valne of wind tunnel teste. ^ ** 

We are inclined natnrslty to compare small objects with 
large ones, with the assumption that all the qualities are in- 
dependent of the size of the object, and that therefore the 
effects will be correspondingly smaller or larger. Coming at 
once to our problem, we are disposed to think that useful in- 
formation for the designer of a flying machine mav be 
obtained by observing the shapes of s butterfly or of vartona 
insects. In fact, this is the ides underlying tests on models. 
The absolute size of bodies is, it must be noto^ a concept 
devoid of exact meaning. There is no absolute length; the 
length of any object can only be compared with that of 
another. Imagine all scales to have been destroyed, snd let 
ns not be conscious of the dimensions of our own bodies, 
Then we would’ not be able to decide whether our physical 


world should be called a dwarf 
have DO basis of comparison. We may therefc 
expect that a world on a different scale than oi 
differ essentially from ours if the some physical laws 




. - - ..valid 

in both. 

This does not mean that all numerical ratios would be ths 
same in both. It is not necessary that the same physic^ 
laws produce the same motion of a fluid, i.e. a geometncally 
similar motion, around two similar bodies. For the stream- 
lines of a fluid around an immersed solid are not related to its 
shape by geometrtcal relations hut by those derived from tbs 
laws of mechanics. It is possible, however, to derive the con- 
dition for obtaining such similar motions by extending onr 
general considerations, without using mathematical processes. 

We picture two phenomena, independent of each other; in 
particular wc presuppose that no scale is carried from the 
seat of one phenomenon to that of the other. We consider 
separately two geometrically similar solids, each immersed 


in its own fluid and endeavor, under these conditions, to see 
if we can detect any difference between them. 

The two solids being supposed to be similar geometrically, 
no difference can be found between them, since we do not 
lisvs a scale. By selecting any particular length of the body, 
its dimensions can provide us only with a standard length for 
tbe investigation of the relation between the body and spaco- 
qostities of the fluid. 

For the same reason we cannot detect any difference between 
tbs densities of the two fluids. Instead of considering density 
. j — leagtij being the first — we will 
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enstomed. if we combine tbe concepts of volnme and 
density, and consider, for instance, tbe moss of a cube of ni 
Tdomc filled by the fluid as our standard unit of maas. 

eloeify of the fluid relative to the immersed body a 
be considered os a thi 


r grent distance from it r 


It is essential to realize that it is not possible to find any 
nlition between these three quantities. Neither do any two 
of llicm mean the same physical thing, nor can any two of 
them be combined in such a way that the third appeals. If, 
therefore, the qualities mentioned were sufficient to determine 
■II the features of the phenomenon, the flow around similar 
bodies would always be similar nlso; we wonld not be able to 
detect any difference. This is the actual case if the fluid is 
oon-viseous, and therefore motions around similar bodies 
unnipiaed in perfect fluids are similar. 

The \iseosity of a fluid is characterized as follows: con- 
sider a unit cube of the fluid, so chosen thnt in any plane 
psralli'l to one of its faces the fluid has a constant vdocity; 
l« the velocity of the fluid increase uniformly aa one passes 
from this face across to the opposite one; then, if this change 
ut velocity equals the unit of velocity, the fores of friction on 
the fai.e of the cabs is called the twfhcient of viscosity* of 
the fiuiil. This appears to he a complicated concept, so we 
thill tr}' to combine it with the two standard unite of length 
sod of mass, so that \ve obtain a velocity characteristic of 
the viscosity of the fluid, in combination with the other two 
qualities. Let us imagine now a unit cube of the fluid and 
any difference of velocity on the two opposite sides. There 
is a force of friction on each such face. If this force were 
to art on a unit enbe of the fluid, i.e. on a unit maas, it would 
produce an at.cHenition, and in the course of being moved 
through a unit distam.c this cube would have its velocity 
inerensetl from 0 to a definite value, 

RernoUTs VmlocUy 

iVe may imagine the conditions of velocity on the two 
opposite faces of the unit cube varied until the force of frio- 
uon U such that the resulting velocity of the second cube 
squsU the difference in velocity at the two faces of the first 
«ube. Half this velocity may be called the “Reynolds veloci- 
ty.” It is characteristic of the viscosity of a fluid whose den- 
sity is known, the dimensions of n solid body immersed in it 
being known, so aa to furnish a unit of length. It can be 
detemiined for one of the two phenomena conridered without 
reference to the other. 

Therefore the ratio of the velocity of a fluid to this 
Reynolds velocity can be determined without reference to 
another phenomenon; it is an absolute number, called the 
Reynolds Number. It may be the same in the case of two 
^ennnienn. or it may be different. If it is not the same, here 
is sn ivsentiai difference between the |>hcnomena, which may 
be ohson-ed and stated; and it would bp most remarkable if. 
in spite of this difference, the fluids should have the same 
notions : it wonld in fact be impossible. But if, on tbe other 
bsnd, tlie two numbers are equal, we describe the motions of 
tbe two fluids ns identicnl, taking viscosity into account, too. 

There are still other differences between the tests on models 
and nrtunl flight, which will cause errors. It is necessary to 
isslizc that these, other than the one due to viscosity, do not 
tffeci -i>riously the value of the results of the teste. The new 
type oi wind tunnel may, then, be expected to give reliable 

The liest evidence of the insigniflancs of these errore 
due to otlier causes is obtained by eompsriug tests made in 
differi'iit wind tunnels. In the two wind tunnels at Gottingen 
ver>- ciireful investigations were made on aerofoils. The 


results of these tests show that foil-sized teste are much better 
than model ones, and provide the designer with clear, reliable 
snd naefnl inframation. It is not suffleient, however, to 
compare the results of several teste in a perfunctory manner; 
care most be taken. 

The Gottingen tests were not made under conditions 
geometrically similar; the tw'o tunnels are not equally good. 
There are many tunnels which have more turbulence than is 
necessary, the designer having only taken care to obtain a 
uniform velocity. Tbe older wind tunnel at Gbttingcn was 
exceedingly turbulent. The surfaces of the models were differ- 
ent purposely. Only the results obtained in good wind 
tunnels should be compared, the model having a proper sur- 
face, and the test being thorou^ly laid out with reference to 
its influence. Then the differences w-ould be smaller, and 
the reliability and usefiilness of teste would appear more 
distinctly. 

The matter may be considered also from another point 
of view. The teste show that under particular conditions the 
results of different tests agree very well ; in certain castt only 
is good agreement lacking. Now it is not evident that the 
results may be expected to agree. It may be and is very 
probable t^t the motions which do not ^Tce with each other 
are such sensitive motions as were described in the previous 
section. Of coarse this sensitiveness appear exaggerated if the 
differences in the test conditions are. 

A deduction is made for other errors; whether the cause 
be the contrivaiiee used for supporting the model, the tur- 
bulence of the air, the variation of pressure or of velocity, 
or the finite distance of the wells of the tunnel or Hie bound- 
aries of the current of air, the error is small provided the 
cause is. Their influence ean be made as small i 
and customary in any technical test. Not only is tl 
small, it is regular, it can be compensated for, and it does 
not impair the comparison of different teste, as would the 

it is possible to 
lan in the tunnels 
But the range is limited in several respecta, and 
its features must harmonize with each other in order to secure 
good results and also a low cost of operation. 

The size of the tunnel is limited by the size of the models. 
It is not possible to make correctly shaped models if they 
are too small. The velocity of flow, on tlie other band, must 
not be too great, lest the contrivances for supporting the 
model become so large that they disturb the motion. Tbe 
stresses in the model must also be considered. This condition 
is duly respected if the dynamical pressure-of tbe air -does not 
exceed a particular value. Hence the velocity must be smaller, 
the greater the density. This is desirable also with respect 
to the power required, to the increase of temperature pro- 
duced. and to tbe dimensions of the fan and its shaft. The 
designer most also consider tbe time required to fill the tunnel 
with a compressor of proper dimensions. The pressure is 
limited only by questions of construction. 

Tbe designer, in the first place, must choose the dynamical 
pressure he can permit without the snpports of the model 
introducing too great an error. If he selects too high a 
pressure, the diameter must be made greater. Generally this 
will increase both the cost of operation and other difficulties. 

All the quantities are more favorable the higher the pressure. 
This advantage must be compared with the difficulty of con- 
struction in conse<)uence of high pressure, end the disadvan- 
tage of a smaller diameter. A tbeorcticsJ limit for the 
pressure is the critical point where the air ceases to be a 
“perfect gas“. In tbe neighborhood of this point the vis- 
cosity increases and therefore it is of no advantage to increase 
the pressure; but reason of construction would prevent this 
point being reached. Tbe critical point of carbonic acid gas 
is, however, much lower, especially if it is cooled. 

The results of teste in a compressed air wind tunnel would 
be applied in ths same way as is the practice with existing 
tunnels. Tbe tunnel wonld give the ordinsry coefficients, snd 
the right ones. 

Tbe results would be, first of all, for the information of tbe 
designer of aircraft, giving him the true values of the co- 
efficient required for any problem. The tunnel could also be 
used with advantage for scientific investigations. 
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The Klemperer Wing-Load Indicator 

By Leon N. W. Colin, A. E, 


A pilot U limited in t1i« mnnenvenbility of an airplane by 
tbe strength liniit of the aiiplane. To go beyond this limit 
is to break the wei^t carrying members. 

Pilots bare had no gaide by wfaieh they coaid judge the 
wing stress in its approach towards the ultimate stress. Tbey 
have relied on touch. During flight the stress to which the 
airplane is subjected fluctustea constantly. The existence of 
these fluctuations in stress are recognised without knowledge 
of their value. However, the ultimate breaking stress of the 
weight-eanying members in airplanes is known and from this 
arises the nsefnlneas of a device which will tell the pilot the 
extent of the stress on the lift surfaces. And this enables him 
to know the degree of safety which exists. The Klemperer 
Wing Load is such a device. 

Every pilot knows from experience the variability of the 
centrifugal foree during the course of a flight. He knows 
that on making sharp turns, climbs, and on polling out of a 
diw, how he is for<^ upon, or lifted from, his seal. The 
lift surfaces of the airplane must be ao conainxeted as to 
withstand this stress. Without an instrument the pilot can 
have no knowledge of tbe extent of the forces exert^ on the 
lift structure. Just how far be may be able to go during 
manenvers without mishap he cannot tell with certainty, 

Many pilots are prejudiced against instruments. They 
claim that there are already too many. This opinion betrays 



a lack of underatanding of the purpose of instruments which 
is to serve as a guide to tbe pilot when necasaary. The Wing 
Load Indicator, in particular, does not raqnire the constant 
attention of the pilot. This instrument is intended to serve as 

The wing load indicator has a diameter of 2% in . ; it weighs 
10.58 os. and is as simple to install aa a clock. It is evident 
tberaforc, that objection to this device cannot be taken on a 
basis of excess spsce and weight or difficulty of installation. 
The indicator is installed on the instrument board or on the 
fuselage, behind the wind shield. It indicates the rise or fall 
of the wind toad above or below the straight horizontal flight 
load value. If the indicator shows 2 it means that the wei^t 
carrying members are bearing, on the average, twice the load 
of nonnal flif^t. When the airplane has a safety factor of 
5 and tbe indicator points to 2, then the pilot has a safety 
margin of 3. When the indicator shows 5, then the strength 
limi t of the airplane has be«i reached. 

During normal horizontal fli^t the indicator points to 1. 


which means that the airplane lias the normal, mathemniica% 
determined aerodynamic load. 

If the airplane he underloaded or overloaded, then in hori- 
zontal flight the indicator will show a value respoetively los 
or more than 1, and will have a corresponding safety factor. 
The breaking point will, for example, be at 5.5 when undo- 
loaded or at 4,6 when overloaded. In sharp turn* duriiy 
which the supporting surfaces must bear the ceiitrifugsl 
force in addition to the weight, further stress is put oa 

46 deg. hank and without loss of altitode the indicator 
will jKiint from l.G to 2 or more. The indicator roniaiss 
at this i>oint ns long as the tnrn is made without 
loss of speed. If the turn becomes sharper, the needh 
will imniediatsiy point to a higher value, and vice-vena, 
will poi • • • ..... , , 

During 
ly incre 


will respe 
The load 


I to tbs 


ses when the airplane is suddenly pulled u) 
izontal flight, but decreases as soon as the speed reduces ia 
the climb. While pulling out of a glide the indicator fluctu- 
ates between 1.3 and 1.5. During sudden climb, there is t 
double or even greater strain on the structure. Duriag 
climbing turns, especially after a dive, the highest loads eviw, 
and it U poasible to reach the breaking point- During a clinib 
tbe stiuss is less than during horizontal flight because part of 
the weight is carried by tbe propeller thrust. Normally the 
safety load is between 0.8 and 0.9. During a glide with engine 
on the stress is also somewhat less than during Dornial hori- 
zontal flight, the needle pointing approximately to 0.9. After 
the climb has been reached the load factor diminUhe*. During 
a loop the instrument indicates, in the upside-down position, 
0.6. During slow looping the strain in the upside-down pos- 
tion may h^mo nc^ivc. When upside down tbe weight 
counteracts the centrifugal force, and hence the stress is 
small, During tbe last period of a loop, when coming out 
of the dive into horizontal flight again, an ineret • . , 
registered. The extent of this increase is propoi 
suddencss of the restoration to normal flight. Alter n steep 
dive the stress factor is especially increased. During a side 
slip, the wing load ia diminished. The lift surfaces then do 
not carry the full weight. Gusts are immediately noticed. 
Small gusts show momentary indieations of 1.2 or more. 
Strong gusts have been observed daring which the indicator 
shows almost twice the normal stress. An experienced pilo^ 
through careful inancuverK, can reduce the stress by obscrviiig 
the needle during the gusts. As soon as the stress approaches 
the danger point, the remedy is “downward flight”. Whoi 
upward flight is sUrfed, the most natural thing U to ease off. 
A little easing off ia generally sufficient to reduce the .sireaaca 

The scale of the instrument is colored red from the numeral 
2 onward. Tlie opproacli of danger is indicated in the follow- 
ing manner. From the numeral 3 onward tbe entire sector ia 
colored red. This indicates the immediate aproach of danger, 
It is advisable in general not to force the stress as indicated 
beyond 2. The wheel and the indicator of the instrument are 
shown in tbe illustration. Only one part of Uie scale is vis- 
iblo thn)ugb the sector. The red part of the quadrant is thffl 
generally concealed so aa not to eauae the pilot anxiety. Tbit 
color begins to appear on the right border of the quadrMt, 
when the indicator points to 1.3 As long as no red is visible 
the wing stress needs no special attention. The hand aM 
quadrant of the instrument turn in opposite directions 
range of numerals on the quadrant is from 0-5 to 3.5. The 
indicator points to a number beyond 1 as long aa the pressure 
acta. The instrument is equipped with a damjtener and hewa 
is not senritive to vibrations of the engine, ao that the tnetaa 
of the instrument does no harm, and the sensitivenere » 
greater in flight than on the ground. 

The indicator ia able to measure the wing load through tie 
air prwura without any direct connection with tlie load sun 
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This depends on tbe following: the airplane as a free 
ig body must fly on such a curved course that the total 

, ressure force required to sustain the weight must balance 

the centrifogal force proportionately. The total effect of 
weight and centrifugal force — the apparent weight — is meas- 
ured by the wing load indicator, These forces produce the 
When the plane is at rest on the ground the 

shows 1. In order to preserve the instrument, 

spring suspension is advantageous. While starting and land- 
ing the iustrnment will indicate the landing gear stress. In 
order to protect the instrument from any damage during the 
tike off, it is equipped (tike a compass) with a button which, 
' ' a simple turn, opens or closes the instrument. 

e uses of this wing load indicator may be summarized as 
follows : The flight student, especially the advanced one, 

trains his sense of touch and gains insist into the rdation 
between wing loads and corresponding roaneuvecs. The indi- 
cator makes the work of the instructor easier and increases 
the understanding of the student. To the stunt flier the in- 
's indispensable, when be wishes to get everything 
ibte ont of his machine. In this case the instrument 
« as a safety device, in that the pilot at a critical moment 
is not left entirely to bis seuse of touch. On pant airplanes 
the responsibility for safeguarding the machine and its cargo 
jnstifles every means toward inerease of safety. The wing 
load indicator renders a valuable service in this case. Air^ 
plane Arms, air travel companies and experiment stations 
' :h an instrument to record the stress during various 
. These data ai ' ' 




eslculations. In heavy gusts the instrument enables the p 
to spare bis machine by proper maneuvera. It makes it 
possible for him to pull out of a position which is marked as 
dangerous by the instrument. Finally, the instrument will 
;e more effective during its operation in the air than when 
:ing a theoretical analysis of it at the desk. 


Book Reviews 


At'Tt'xiOTivn lOMiTiox Stotxus. By Earl L. Consoliver and 
Qrover I. Mitohelt, of the Mechanical Dept., University of 
Michigan- (McGraw-Hill Book Co., Inc., New York. 269 
pp., 346 ill.) 

This is a complete book on automotive ignition, dealing with 
(be systems us^ on automobiles, trucks, tractora and air- 
planes. In preparing the text the authors have had in mind 
the requirements of men who have to install, adjust, and 
repair ignition systems in the factory and repair shops as 
w^ as the needs of the automobile and ai^lane owner who 
desires a better understanding of the principles and con- 
struction of modern ignition systems. Although there are 
included in the book a few ignition systems which are no 
longer manufactured, the great majority of those described are 
still to be found in operation. 

The book is divided into the following chapters: I. Prin- 
dples of Electricity. II. Ignition Batteries. III. The Jump- 
Spark Ignition System. IV. Modern Battery Ignition Systems. 

V. Battery Ignition Systems for Multiple Cylinder Engines. 

VI. The Low-Tension Magneto. VII. Modern High-Tendon 
Magnetos, Armature Types. VIII. Modem High-Tension Mag- 
netos, Inductor Types, IX. Care and Repair of Ignition 
Apparatus. X. Ignition Troubles and Remedies. 


The Ehectiok anp TRUkiNO-PP op Aeroplanes. By F. W. 
Ilalliwell, A.F.R.Ae.S., A.M.I.A.E. (St. Martin's Publish- 
ing Co., Ltd., 36 Great Queen's St., Kingsway, London, 
W.C.2 107 pp., 61 ill.) 

As n rwnlt of the war there was evolved a general ptoeedure 
to be followed in the erection and tmeing-up of the orthodox 
strut-and-wire tyiie of service airplane. This book is a well 
arranged description of snch proc^ure, written by a man who 
knows his business. The subject matter is well written and 
presented in a logical manner, but it does not ^setose any- 
‘hing new — even the illnstrations being of machines now 
'net ically obsolete. 

Considering it* low price, due to cheap printing and bind- 
ing .the 1>ook warrants ita inclusion in a library so that in toe 
' ■ irc days of monocoqne, cantilever and similar tyt« Fe- 
nce to it may recall memories of what used to be built and 


Detachable Fairlcads for Aircraft 
A fairiead, in aircraft construction, is a guide and suppoib 
for the control cables connecting the pilot's levers with the 
flying control surface*, or engine spark and throttle leveri. 
Ordinarily these are metal tnbtt, brazed or soldered to a shait 
metal clip for attachment to the aircraft structure, and threett- 
ed over the control cable. As such, the fairiead serves to bold 
the coble in line between pulleys, or to offset the lead to avoid 
interference with other parts, where the offset is insufficient to 
render a pulley advisable. 

The Williams detachable fairiead, in addition to fnllfliling 
tbe above functions, permits the cable to be removed or replau- 
ed at will. A single fairiead is shown in Fig. 1. It will l« 



noted that tbe fairiead comprises a split composition guide 
held in a metal base, and locked in place by a wire. Tlie 
method of operation is clearly shown. 

Expansion of the number of guides held in a singe base is 
readily possible, with retention of the detachable feature. A 
compound base, used for spark and throttle controls on a tan- 
dem engine installation is illustrated in Fig. 2. Following 
are the advantages claimed for this type of fairiead : 

1 — Control cables can be made np in production prior to 
tbe attachment of fairleads, and the fairleads attached to tlie 
aircraft structure during constraetion . 2 — The eompomtioa 

guide presents a slow wearing, non-corrosive surface with in- 
herent lubricating qualities to the control cables. Control 
cable wear is redact, and in event of wear to the guides, re- 
placement is readily accomplished. 3 — Replacement of eau- 

trol cables is facilitated, and erection or tearing dorm tbe air- 
craft can be accomplished with a minimum of work. Replace- 
ment cables can be made up complete in the toop, thus avoid- 
ing leaving one end open to be made up at the field on assem- 
blv. 4 — Liglit weight, standardization and low cost. 

According to the inventor, S. T. Willian^ of Philadelphia, 
in one installation where the detachable fairiead replaced an 
ordinary fairiead, cable life was increased from 18 hours fly- 

in a laboratory test, a fairiead was set np with a 6 in. cable 
offset in 3 ft., and under a 100 ponnd pull on a 7 in. stroke, 
70 strokes per minute, ran for 75 hours witbont noticable 
hahle wear. No lubricant was used. Tbe teat was discontinuiid 

ley before going onto the fairiead. Though toe fairiead was 
deeply grooved, it was still in condition for many more hours 

Ordinarily only two sizes of fairleads are required— one for 
flying control cables, and one for engine and accessory con- 
trols. These have been standardized for the single base mouXst- 
ing. When compound mountings are required, standardizi-d 


Chicago-Twin Cities Air Mail 
I^ck of appropriation of funds by Congress has cansed tie 
snspension of tbe Chicago-Twin Cities route of the Air Mail, 
but only for tbe time being it is hoped. 
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Experimental Flying Operations in Canada 

Report Issued by the Air Board, Canada 


The Air Board of Canada hag for tome time been eonduelina 
experiments flying oporatione in txirioM eectione of the 
Dominion in order to delermmf the pmiiile taee of aereraft 
for ante jmrpotet. The report lehieh foUont deal) icith a 
eenee of neh experimente uhieh look place in an inaeeeeeible 
part of British CSumbia, — EurroB. 


Air Station Sttparinienderu’i Report 

Forevord. The operutioDS were instituted for the follow- 
ing purposes. 

To denonatmta to the ntBeisU of the Dominion and Provin- 
eiai Forestry Branches the poasibilities in aerial transport in 
oonnectlon with their work, and to carry out any experimenta 
aloi^ sneh lines as neoessary. 

To make an aeriel reeonnaisance of the territory within 
flying radios of Kamloops and Siesmoos, and to asoertain the 
type of toaohine best suited for work in locality. 

To invertigate the effect of atmospheric conditions in 
mountainous territory on aerial operations. 

To test the performance of the H. S. 2. L. flying boat on 
lAkes at varying altitudes with a view of determining its ntil- 
i^ for operations in moantainoos territory. 

To select a suitable and strategetically situated site for m 
sub-station in the event of fntnre operations. 

f’reliminary Work. Following the exchange of correspond- 
ence with Mr. Cameron, the District Inspector oftheRsllway 
Belt, s seat was selected for a temporary base to Carney’s Pole 
Yard oo Lsiks Mara, approximately three miles sonth of Sic- 

Woik was started dismantling HS-2-L firing boat Q- 
CYBA at Vanconver, and transferring bv motor track a 
distance of four and a half miles to the' C. P. R. freight 
yards. The hull was shipped over the Canadian National Rail- 
ways to Basque, thence t ansferred to the C. P. B. for the bal- 
enoe of the jonmey. This was neeessary as a tunnel on the 
C. P. R. between Basque and Vancouver did not have sufitcient 
headroom to permit tte passage of the carload . The balance 
of the inerhine, together vi^ a few spares and sufficieiit 
equipment to erect and operate the machine were loaded into 
an antomobile ear. This work required three hundred and 
twenty man hours, and was completed Thursday afternoon, 
Oct. 26. 1930. 

Oprrnt>cii.« Party. The crew selected to cany out the work 
coniusted of one pilot, two engine fitters, two airplane riggers, 
and one pbotograpber . The party left for Sicamons on the 
night of Oet. 31 . 

Preparations at Baer. Arriving at Sicamons at 11 o’clock 
Monday morning, Nov. 1., the party proceeded to the mte 
and started preparations for the unlc^ing of the flying ma- 

’The two riggers started unloading the box car, ivfaich was 
already on the siding, and assembling of the wing sections, 
while the balance of the crew straightened up the poles on the 
beech, built a runway from the si^ng down a 9 ft. embank- 
ment to the foreshore, and a slipway 90 ft. long for the 
launching of the maohine. ' s 

Unloading. Early Tuesday morning everything was in 
readiness for onloading the flat car which had arrived the 
ni(^t before. This hull was hauled down a temporaty runway 
by means of block and tackle to the track level, at the head 
of the runway leading to the beach. 

The contenta of the box car were unloaded and the materia! 
not immediately in use stored in a tent. 

All material waa found in good condition, nothing having 
shifted nor auflfered from the journey of 360 miles from Van- 

Erei /i«iii. Tuesday afternoon was devoted to the erection. A 
satisfactory scheme was employed in getting the upper center 
section into position by using tbe box car and flat car as work- 
ing platforms. This obviated the necessity of erecting a jin 
pole and saved eonsiderahle time, 


Wednesday morning the < 
rowed for a few minutes to i 
sections into position and by 3 p. m. the”last tnrn-bnckle 
locked. The engine was then tested and everything put ia 
readiness for launching Thursday morning, Length of time 
oeeupied in unloading, preparing site and assembling— 
hundred and eight (108) roan honre. 

Launching. Owing to the flat grade of the beach and the 
length of the iraprovised slipway a motor boat was secured l« 
assist in launching the machine. This was aecomplUbed with- 
out mishap by noon, and Che writer took the machine for t 
short test flight. Everything was found satisfactory and no 
alterations necessary. 

Beaching, Dismantling and Loading, At 12 A m. Nov 16, 
the work of beaching and dismantling the machine was started. 
A team of horses was hired to haul up the slipway and a few 
extra men were borrowed from tbe Pole Yard to assist in re- 
moving the enter wing panels. 

The work proceed^ without interruption although climatie 
conditions were not favorable for work of this nature. Winter 
weather had set in, and during the two days occupied in dis- 
mantling and unloading there was a progression of snow, sled 
and rain storms. This work was completed at 12 noon Wed- 
nesday and occupied ninety six man hours. 

Cooperation Olfered. Before preceeding to Sicamoroi to 
carry out the operations a wire was sent to the Deputy 
Minister of Lands, Victoria, advising him of the fact that 
a machine would be operating from Kaniloops and Sica- 
mous, and placing at the disiKisal of tl 


sired. A reply v 


carry e 
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Demoiwtralion Vork Accamptished. Roy Cameron, Chief 
Forester for B. C., Dominion Forestry Branch, with whom the 
operations were especially arranged, took tbe keenest intereat 
in the work, and lent every assistauee towards making 
the experiment aa thorou^ as possible. He not only spent 
fourteen hours in the air himself making a thorough study of 
that section of the Railway Belt under his control, and map- 
ping burnt areas, but he arranged for iiis sub-heads, inelndiog 
his Chief Fire Ranger, Assistant Chief Fire Ranger, Forett 
Superintendent, and Ranger to make flights and investigate 
the possibilities in aerial travel. A separate report will be pie- 
par^ by Mr. Cameron covering the utility of aircraft in con- 
nection with his work. 

The Provincial District Forester. Mr. Melrose, was taken Ml 
two trips some three hundred miles over various types of 
country . He spoke very highly of the experience and of tbs 
value that such aircraft would be to his work. A report along 
theee lines will, no donbt, be prepared by him in due course. 

Suitability of Country for Hydro Aircraft. The geograph- 
ical features of the country lend themselves admirably to oper- 
ations by seaplanes. Especially in the vicinity of Kamloops 
small lakes are in abnndwce. while farther east, in the higha 
ranges, the lakes are larger and much more scattered. 

It is considered that a flying boat or pusher type of seaplane 
with a working ceiling of 10,000 ft. is required to o[»rata 
safely and efficiently in any part of the country. Surii a 
machine should be capable of attaining this height in the least 
possible time. 

Two types of machines are required: — 

tl) A light duty machine capable of carrying two men, fus 
for three hours flving, a eamera outfit, and 75 Ib. of gear. 

(2) A heavy duty machine capable of transporting men and 



order to test as thoronghiv as possible the behaviour of tbe 
machine in bad weather and disturbances from the mountains. 
No unusual conditions were encountered and at no time did the 


iBSchiae approach bring unmanageable or cause the slightest 

This is quite different to what ia generally understood and 
vbst might be expected. However, it should not be overlooked 
that the experimente were carried on in cold weather and that 
summer heat mi^t cause somewhat different conditions . 

Egret of Mountains. It be of interest to note 

that it was found that the climb of the machine could be 
considerably accentuated by flyiog eloae to the windward aide 
of a mountain. Apparently the wind striking the inclined 
surface flowed up over the top, the machine benetitting by the 

Ge(fi>i;i "g at .AUitudes. Landings and take-offs were made 
in water aerea.s up to altitudes of 2, -UK) ft. above sea level with 


ernment department requiring the work is in a position to or- 
der and pay for it. 

If it U decided by the Air Board to establish a bass at Kam- 
loops it is recommended, and the attached eslimato only pix>- 
vidra for a very temporary establishment, This isoonsideied 
advisable as it is quite possible larger maefainee will be found 
nsefni for particnlar wortt in the territory, and the water ai-ea 
available at the site selected may prove too restricted . If sach 
is the case the whole base may be moved to a new site with 
negligible loss on permanent worla. Tbe establishment ilie 
writer has in mind, and which would expand as tbe work in- 
creased, would consist of the following: — 

One Bessoneau Hangar, partly floored. 

One 60x30 ft. sectional hut. 
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M^r or Area or Oi'KB.itions (ix Ciw c) Siiowisc Tbmtorars- Flyixg Bases at KAMUiora aso Sicamovb, and Patbcm 
EuaNATINO RESPECTIVELt EROM EACH Base 


varying loads. It wa.s intended that tests shcmld be made in 
lakes at much higher altitudes, but as these w*ere found to be 
frozen over in many instances and in others partly froun it 
wHe considered sbvisablc uuly to use such landing places in 

Take-offs were iiiade at Sicamous and Kamloops, which are 
at an altitude of approximately 1,150 ft. and calm water with 
four passengers, 1-36 gal- of gasoline and 120 lb. of gear, with- 
out any noticable toss of performance to that at sea level . 

Landings and take-offs were made at the 2400 ft. level with 
tiirce pa.ssengers, 85 gall, of gasoline, and 120 lb. of gear with 
ju^i aa satisfactory results. In short it is the opinion of the 
writer that the change in performance of an H. S. 2. L. get- 
ting off water areas up to an altitude of 2,400 fk ia negligible. 

ti’iritorv accessible from a baae at Kamloops provides a most 
extensive field for the operations of seaplanes. However, the 
operations would seem to depend on whether or not the gov- 


One light temporary slipway, and 12 ft. runway into 
hangar. 

Two H. S. 2. L. flying boats ready for service. (To be re- 
inforced wlien necessary, from Vancouver) . 

One air sub-statioo supt. 

One pilot navigator. 

Two engine fitters . 

Two rigsrvr®- 

It will be noted that no provision has been made for t^idio 
operatore or a photographer. It is the opinion that the vrut 

in the estabUsbruent for the present, while tbe latter may be 
sent up from Vancouver when a particular pbotographie 

In the event of operationa being instituted from KamliKips 
next spring the writer would snggeet that an F. 3. be attached 
to tbe base for a period to test Uie suitability and advisability 
of operating a large machine in such monatainona and broken 
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.CM of a laigo maebiDo would be very val- 
tbe eaae of tnjuferniiE nieo and Are-fighting material 
parte of the country not now served bv roads and 
e by motor boat . 

Egutpmmt. Altbongfa the operations did not suffer for lack 
of aqaipment it ia reeommended that in carrying out similar 
operations in tbe fntun that the following shonld be ineinded 
in the outfit whenever poeaible:' — 

1 — Row boat fitted with Evenrude Motor. 

—Mooring complete with chain and anchor. 

50 — ft, of in. hose for syphoning petrol. 

1— Lnige tool box where all removable gear raav be se- 
curely locked np . 

Complete camping outfit for personnel . 

(i—CYBA and Liberty Motor. Too much cannot tw said in 
ptaiae for tbe behavior of the machine and engine during the 


Augut 8 

ing the trip we attained an altitude of 7,700 ft. above set 
My object in making this trip was, first, to have a look 
country in tbe vicinity of Hyas Long Lake, which is th 
mate watershed of tbe tributariea draining into Panl 
and for which territory we have received a request the 
timber be burned off. I was able to get a very fair id 
only of the general nature of the coantry of this watc 
bnt also of tbe timber «mditions and the danger of e 
following denudation. The fli^t rente passed along thi 
of and over the great body of green ^mber lying sontJi 
rest of Tod Mountain . This was my first opportunity 
spect frem the air any extent of green timber, and I 
nniaaed at the detail it was possible to cover from the 
allowed by a single flight over the territory. There was r 
ftculty in dUtinguUhing specimens of tree species oi 
ground as they preecnted marked characteristics when v 





operations. Not the slightest inconvenience or delay wax occas- 
ioned at any time by any fanlt in the machine or engine. 
Allbongh tbe weather was very cold and the machine anchored 
ont oontinnally not tbe least trouble was experienced in start- 
ing tbe engine or during flight. I might say that the engine did 
not mw an explosion during the 33,% hr. flying. After the 
first night it wae noticed that on acconnt of the cold weather 
the engine was running too cold . This was corrected by screcn- 
” e fifth of the radiator surface. The wind driven pe- 
.■ had a tendency to seize np in the cold weather due 
H> uie oil freezing. This was overcome by lubricating with a 
miztare of oil and kerosene. 

Cost of Operationt and Note*. The following is a condensed 
statement of expenses: 

Dismantling and loading machine at Vaneonver. 

Foreman, truck driver and nine men. 

(320 man hours) $187,84 

Freight on two ears to Sicamoos, 004.50 

Freight on petrol to Kamloops & Sicamoos, 53.00 

Transportation for six men to Sicamons, 111.25 

Trans^rtation for men between Kamloops 

& Sicamous 20.70 

Salaries for Pilot, Photographer, and four men 

(17 daya). 485.00 

Coat of gasoline consumed 405 Imp. Oals. at 50c, 247 50 
Coat of oil consumed 22 Gals, at $1.60, 33.00 

Board and lodging at Kamloops and Sicamons 356.90 
Incidental expenses, 87.15 

Freight on two care to Vancouver, 004.50 

Transportation for six men to Vancouver, 111.25 

Unloading and re-erecting at Vancouver, 

Estimated 150 man hours, 85.50 


B. r. 


iriim the air. The timber on this area, and other areas examin- 
ed the same day. consiste of different species including Douglas 
lir. Yellow Pine. Lodge|>ole Pine. Western While Pine, West- 
ern Cedar. Western Hemlock, Engleman Spruce and Alpine 
Fir. The characteristics of each of these species can be identi- 
fied largely hy the form of crown and color of foliage. After 
lunch we headed north and over the operations of the Adams 
Kivcr Lumber Company and the timber Ij-ing on the boundary 
of the Niskonlith Rcseri'e. The scheme of development and the 
possible development of operations in that vicinity, which in- 
volves doming from an altitude of 4,000 ft. into Adams i.»ii» 
at an altitude of 1,300 ft., can be grasped in detail in a few 
minutes from the airplane; which leads me to believe that the 
ase of airplanes would be valuable to executives of lumber 
companies or th«r wood superintendents in planning tbe un- 
dertaking operations in a mountainous country. Leaving them 
operations we headed east across -Adams Lake at an altitude 
of 7000 ft., the timber situated in Township 25, Range 2. west 
of the 6th M. T had previously made a trip into this timber 
nnd understood that there was a considerable quantity, bnt I 
never before realized the extent and unbroken bodv of timber 
in this region, which occurs, not only in the rt'lv-iv belt, but 
extends for miles into the provincial lands. It is perhaps the 
bi'sn^t solid block of green timber now existing in the interior 
at any rate adjacent to the railway belt. From what was seen 
dur ng this fligbl. there could not be leas than one billion feet 
in Ibis region . 

Extra. 


from 


Total CkW $2988-09 

Part H. ExtmeU from DUtriel Foretl Inepeeior'a Report 
Extract from Report of Flights Undertaken — Nov. 7 On 
Monday, the 7th, a trip was mapped out to cross the Niskon- 
lith Reserve south of Tod Mountain to Adams Lake 
thence over the operations of the Adams River Lumber 
Company in tbe vicinity of Johnson Lake at the extreme end 
of t^ Niskonlith Forest Reeerve, thence across tbe plateau be- 
tween Adams Lake snd the north foric of Scotch Creek. X>nr- 


. , Fatrnl—Nor 

Chief Fire Ranger of the Ss 

by Maior MacLaurin, and myself flew over Notch Hill, thence 
to White Lake and through the divide between that Lake snd 
part of the Shuawap lying across from the station of Canoe on 
the Canadian Pacific Railway. This divide ia really a low* pass 
into the Bastion Mountains and constitutes the locality where- 
in occurred one of the most serious fires encountered fsst seis- 
on- The resulU of the observations gnined on these fires were 
verj- enl%htening from several points of view. First, Mr. 
Smart, who directed the general campaign, was able to sec to 
his own satisfaction that not only were the points of attack or 
resistance to the fire chosen by himself the proper ones, but 
that these points had been sadsfaelorily held in every ease, and 
the damage done restricted to a very small pereentage of the 
loss tliet would have been incurred in the vicinity of White 
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Lake had tbe attack been less strenuous or coneeutrated . It 
was Mso ascertained that fay far the greater portion of timber 
in this watershed is still unharmed and that there ia a great 
body of timber requiriug protection. Passing east along the 
south face of the Bastion Mountains, several small fires were 
noticed, which had not been known or mapped owing to their 
having occurred at a time when a smoke pMl covered the whole 
country. 

Nov. 13, Sub-Chief Fire Ranger, Mobley, made a fli^t 
along the north face of the Bastion Mountains, Westward to 
White Lake, for the pnipose of mapping in the north west 
Boundary of tbe fire, which had not been secured in detail in 
the flight of the day before. During this flight a leeonnais- 
sanee of the plateau coantry lying between the gorge of Ea^e 
River and Shuawap Lake waa made. This is a very high and 
inacesaible country, without trails, and practically unexplored 
by any officer of this service. The opening np of this country 
by a trail from a point in the lower Eagle Valley to tbe sum- 
fflit of Qo’est Mountain ia under consideration. The import- 
ant features in looking at tfaia trail was to ascertain, first the 
possible ways to ascend from the rim rock forming tbe north 
face of the Eagle Valley, and second, the location of tbe trail 
on the plateau so as to provide tbe greatest protection with 
tbe best grades and the least expense. This .flight showed ns 
that there was but one possible rente for thie trail to get any 
kind of grade out of Eagle Valley, and furthermore, that this 
rente would bring ns directi}- into the best of tbe timber on 
tbe plateau, which really comprises a series of high ridges rol- 
ling np towards Qn’est Mountmn. These ridges are inter- 
spersed by high shallow valleys containing great quantities of 
heavy green timber, coneUting of Cedar, Donglas Fir, White 
Pine and towards the higher portion, Engleman Spruce and 
Alpine Fir. 

Forcible Uses of Seaplane in Forest Administration British 
Columbia Inspection Vistriet. The general nature of the work 
which it is conaidered feasible to handle from tbe air may be 
considered under the main heads as follows: — 1. Silviculture, 
2. Grazing. 3. Protection. 4. Uses. 5. Administration. 

Silviculture (a) Exploration and sketch mapping of tim- 
ber areas in inacressible locations. 

The value of aerial reconnaissance will lie in tbe perfecting 
of the protection system as a result of the information obtain- 
ed and tbe planning of further improvements neeesaary, from 
fundamental data which would nut be available otherwise. 

(b) Photographic reconnaissance. 

1 am nninfoitned with regard to experiments and work of 
this nature. Raferenee is made, however, to the article dealing 
with this snbjoct by Mr. Elwood Wilson in the October nnm- 
ber of the Cianadian Forestry Magazine. If results can be ob- 
tained in this province to a degree comparable to those obtain- 
ed in Qnebec a photographic reconnaissance from tbe air 
would be the It^cal method of stock-taking. 

<c) Investigation and Exploration of Insect Infestation Ae- 
rial reconnaissance will be valuable in scouting for new infes- 
tation, chocking np the pn^ress of old ones, and operating in 
connection with their control . 

(d) Observation fligthts for intending applicants of large 
timber sales. 

In t'iew of the probable early development of the pulp in- 
dustry in this province and the fact that inquiries are being 
made' in this district with reference to pnlp wood areas, in- 
cluding the correlative question of water power, driveability 
of streams, etc., it is possible that the use of seaplanes may be 
a deciding factor in interesting capital and inangnrating de- 
velopments along these lines. 

Grazing (a) Exploratory and sketch mapping of nature and 
extent of forest range. 

lb) Photographic grazing reconnaUsanec . 

This work could be eorrelated with t)ie timber reconnaissance 
mentioned above. 

(c) Grazing patrols. 

1. To check np conditions of tbe forest range in the 
spring, and to determine the dale on which range eonditiona 
i^l Iw far enough advanced to permit access of stock thereto. 

2. To determine the use being made on range by Permit- 
ti-es, with special reference to tbe rotation of paatnre through- 
out the allotment . 


3. Checking np of treepaes, esperially with reference to 
the use of cattle range by sheep and vice versa. 

Protection (a) observation of possible and most desinble 
trail location with respect to timber, topography etc. The val- 
ue of this work was demonstrated during the experimental 
flights this Fall. 

(b) Fire Patrols. Detection of forest fires during high haz- 

(c) Initial and Progress Report on fire® with special re:’er- 
ence to lightning fires ocenrring in inacceesible lo^iiica. 

Pre^fress reports and actual observation by fire bo^ would 
determine the best methods nnd points of attack which ninst 
be varied to meet emeigencies resulting from adverse weather 
conditions, topography, and timber conditions in tbe path of 
tbe flames. This feature of the seaplane work alone would be 
worth the cost of operations for the whole season in each a 
year ss last, if not with respect to actual mon^ saved in fire 
fluting, at any rate with reference ti 


Emeigencv Transportation. First, transportetiou of 
fire bosses, chief rangere, etc., from fire to fire for the pon-oae 
of goaging the general situation. Second, transportation, 
where feasible, of men, equipment and irapplies. Critical 
points last summer were focused in localities in which sea- 
planes could have operated with the almost ease . 

(e) Periodic patrols on coast district Necessary on account 
of week end migration of city rosidente for the purpose of 
camping or fishing. During each week end there is an outbi-eak 
of camp fires which the utmost work of our staff sometimes 
fails to cope with. Owing to the extent of country to be sev- 
ered it is impossible for our rangers to patrol the entire urea 
frequented by thrae people within tbe time required for proper 
protection- It is thought that the psychol<«ical effect and ifen- 
eral publicity whicb would be created by a seaplane patrol m 
this region would have an extronely far reaching effect. 

(f) Check mapping of buroed areas of large fires in laae- 
ceasible locations. 

Uses (a) Mapping or photographing administrative st.ites, 
project mesdows, etc. This would probably do away with 
the somewhat costly suraey of project meadows by metes and 
bounds at present required. 

(b) Restocking Lakes. The seaplane affords an id^ method 
of transporting fish eggs or small fiy for purposes of stocking 
or rcstocUng. 

Administration. . 

(a) Transportation of senior forest officers during em- 

(b) Observation flights for visiting Foresters or Head 
Office Staff to show general nature of country o- 
under way. 


opereiions 


The Gabriele D'Annunzio Cup 
The International Aviation Meet for the Gabriele D'Annun- 
zio cap will take place on Lake Garda daring ten days in Sep- 
tember, the date of beginning not yet having been annoniiced. 
Prizes to the amount of Lire 100,900 will he awarded. 
General Hegnlatione: The meet is restricted to contefrante 
belonging to the late Allied or nentral countries. 

The competition will be carried out in accordance with the 
“General Regulations of the InternaHonal Aeronautic F?der- 
ation" and the regulations of the “Italian National Acronauhe 
Federation" (The Aero Club of Italy). 

The prizes will be awarded as follows: For the motor -boat 
races cash prizes amounting to Lire 50,000, and for the sea- 
plane races cash prizes amounting to Lire 30,000 and th( Ga- 
briele D’Annunzio cup valued at Lire 20,000. 

(jualifications and Entries: The defination of seaplanes as 
stated in the regulations of the Monaco Aviation Meet has 
been adopted. The types of seaplanes which may enter the con- 
test are as follows: First Series, Weight-canying seaplanes, 
Schnrider Cnp type, carrying 200 kg. of commercial load. 
Second Series, sp^ seaplanes. Monaco type, with no commer- 
cial load. . . 

AU entries must be accompanied by an entrance fee of Lire 
200. Entries will be received by the Entry Committee, Lake 
Garda, Italy. 
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Fninace for Hral Treating Duralumin 
Fred KelUr 

WhUe preparing to make a series of tests to determine the 
effect of lieat treetmenl end ageing ut«>n di.mluuiin it Wame 
neceesarr to construct an efficient sod inexpensive muffle fur- 
nace to heat treat the specimens. The desirable feature was to 
nave B muffle which could be heated up quickly and with which 
a uniform temperature ooutd be maintained. 

In stndj-ing the various types of muffles in use, it was de- 
cided that the meet effieient and inexpensive method was to 
construct a muffle inclosed crucible such as has been used very 
by * number of metallurgists in the study of al- 
loys for obtaining cooling curves. The muffle was constructed 
of sheet steel in the shape of an inverted truncated cone and was 
raised from the surface of the work bench by a tripod arrange- 
ment of three legs spot-welded to the body. The outside of the 
moirie was covert with sheet asbestos to retain the heat. The 
crucible was made of a three inch gas pipe having a 1/8 in. 
wall, and with a Iiottoni welded on. At the top of the 
crucible were welded three lugs by which it was suspended 
from the top of the muffle. The heat was furnished by a single 
Bunsen burner and a tenii>erature of 9tX) deg. was easily reach- 
ed in about 20 minutes. 

The thermo couple of the pyrometer and the test specimens 
were inserted side by side in the solution io the crucible which 
was composi-d of half and half Sodium and Potassinm Kitnite. 
The aolutiou being at the desired temperature the treatment 
was continued the proper length of time. The temperature was 
accuratriy recorded and was uniform the depth of the solution. 
In order to fesrt this a numlier of samiilea were wiereacopnd 
along their entire length and the average of as mam- os 30 
readings did not vary to any great extent from the r^ults of 
a single reading. 

The arrangement described has been used in tiie laboratory 
for the past six months snd has given excellent service and 
tuiiform results have been obtained at all times. 

AviatioD in Japan 

The following U a resume of aviation in Japan, released by 
the Bnliah Air Uinist^:— ^ 

“It is not the intention of the Japanese government to con- 
cMtrate ita attention on military aviation to the neglect of 
civil aviation. The army will start this vear to train workmen 
' pronmte the manufacture of aircraft by private 
vil piloto. Though as yet the pref- 
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lilitary requirements, Japan ^ _ 

view to having military and civil aviation services develop 
side hy aide. It must be pointed out that civil airplanes are of 
a different natnre from military ones, because civil flying ma- 
chines are intended chiefly for tranaport. Workshops for civil 
airplanes can be made use of both by the army and navy, but 
as for civil planes themselves, it is extremely difficnit to em- 
ploy thra for military purposes. It will be exceedingly con- 
venient if in lime of war the entire capacity of civil workshops 
can be used for military pnrposra. As regards the organ for 
the unification of aviation administration and for establUh- 
ing connection between military and civil aviation enterprises, 
the Aviation Bureau has chsige of all affairs relating to avia- 
of military aviation. As military and 
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“The Aviation Bureau is now engaged in investigations pre- 
liminary to the eatahlishment of routes. As regards landing 
places, mentioned by Baron Togo, these being equivalent to 
ports, it is proper that they should be provided by the govern- 
ment. When aerial routea are fixed and suitable arrangements 
for landing places are devUed, it is thought that the establish- 
ment of landing places in certain towns on aerial routes will 
follow as a natural consequence, and they will, in their turn, 
be follow^ by the eatablishment of private landing places. 
The Aviation Bureau has despatched five detaehments to make 
investigations connected with aerial routes, but as they have to 
go over extensive tracto of land, the work cannot be finiahed 
in a short time. When they return, aerisi routes wilt be mariced 
on the baais of their reports." 


Postponement of Detroit Air Meet 

The Detroit Aviation Society under whose auspieea the De- 
troit air races were to be held has issued a statement in expla- 
nation of the postponment. In part it says: 

In the firm belief that we had the full co-operation and sup- 
port of the Army and Navy in the running of a big serial raea 
meet this fall, the Detroit Aviation Society, Inc. was organ- 
ised, and a great deal of good work done by its OffioeiB, Dir- 
ectors, Committee Chaimen and members. There was never 
any question but that the races were desired by both Air Ser- 
vices as a very valuable means of stimulating engineering and 
making comparative tests under strenuous conditions of the 
best types of both Army and Navy equipment. 

The first inkling of doubt about Government entris 
about June 11th, in the form of a rumor that toe Secretary of 
War had ordered the Army not to partimpate. It was not 
however, until practically June 20th that we had definite ad- 
vice from the Army Air Service that their participation had 
been denied by the Secretary of War. bnt stating that tim same 
^uest for authority might be resubmitted July 1st, after the 
Army Appropriation Bill had been passed. 

A day or two later we received a very encouraging letter 
from toe Navy Department, under date of June 26th. signed 
by Captain Moffett, indicating that toe Navy was considering 
the entry of nine (9) machines. 

On Friday, July 1st, Harold Emmons, Council for the 
Detroit Aviation Society, Inc. called on representatives of the 
Arm.v and Navy but could obtain no definite committal from 
either Department. The impression he gained was that the mat- 
ter would not be definitely decided for another ten davs. 

On July 14th, Harold H. Emmons and Sidney D. Waldon 
had interviews with the Air Services of both Army and Navy, 
as well as interviews with the Secretaries of War and Navy. 
It was apparent on Jhia date that while the Air Service Of- 
ficers themsclvca were keen for the holding of the Air Meet, 
that the Secretaries were inclined to denv the authority and 
funds. 

At the close of the interview with Secretary Weeks late in 
the afternoon of July 14th, he agreed to call Major General 
Monoher into conference the first thing Friday morning; that 
he would also take up the matter with the Secretary of the 
Navy, before or after a Cabinet Meeting at noon, and that be 
would give an answer for both at 5:(K) o'clock Friday after- 
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n Friday evening, and his decision 


mchea of the Government — (and particnlariy in view of the 
irtage of certain appropriations affecting the Army Air Ser- 
-V .t- . Navy would participate 


re) — that neither ' 
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endeavored to make clear to both Secretaries the obli- 
gation that we owed to every worker and contributor to this 
project — that we were undertaking it for the advancement of 
the science of Aviation and in no wise for personal gain — and 
that both the Army and Navy and ourselves owed quite an ob- 
ligation to those same workers and contributors to bold the 
next year as would be moat aatisfactory to the 


Armv and Navy. 

It ia with very c 
poned to next sumi 


y deep regret that our 
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Pacific Standard Model Cl 
A new type of airplane made its appearance at the Inter- 
national -Air Tournament held at the Los Angeles Speedway 
July 16th and 17th. The feature race of thia tournament was 
the Curtiss Cup Rare open to planes equipped with a Curtiss 
OX-5 engine which were required to paas an elimination triai 
of 100 m. p. h. 

The Pacific Airplane & Supply Co. entered in this event a 
Pacific Standard Model Cl, which ia a cantilever monoplane 
using a modified U. S. A. 27 wing enrve. This machine which 
has a span of 23 ft. 3 in., a length over alt of 20 ft. 6 in., 
weighs 1140 lb. fully losded, and succeeded in winning the 
Curtiaa Cup race at a speed of 106 m. p. h. on a 20 mile hair 
pin conrse around pylons situated ons mile apart. 


The Royal Air Force Pageant 


For some years there have been held in Great Britain an- 
nnal displays by toe army and navy. Since the Royal Air 
Force hu been mads a service in Hoelf on a par with the army 
and navy there has been an annual Royal Air Force pageant. 
This is nothing more or less than a scheme to show service 
flying to the public. The receipts from the pageant go to- 
wards the maintenance of toe Royal Air Force Memorial Fnnd. 

This year’s pageant was hold on July 2 at Hendon Airdrome, 
London, The organization and quality of the flying displayed 
were all that they should be at such an affair. FVom the types 
of machines and engines demonstrated and the calibre of the 
flying done by their pilots no doubt remains that the R. A. F. 

The events were run off a.s scheduled, trnmiietcra anno^cing 
each, and antomobiles mounting numbered placards of the 
event tonring within view of the spectators. It is notewortby 
tbat such of the latter as -were in the immediate vicinity of the 
airdrome were so located toat machines taking off did not pass 
directly over them. The number of spectators bss been vari- 
ously estimated but no definite figure derided ui>on as they 
were spread over the country for miles in the neighborhood 
of the airdrome. The airship R33 was an interested spectator, 
and by her presence added to the completeness of the pageant. 

During the morning the preliminary heats of the squadron 
relay race were flown. Each team consisted of an Avro (110 
bp. Rhone), a Bristol Fighter (275 hp. Rolls Royce), and n 
8opwilh Snipe 1200 hp. Bentley). The Avros flew first start- 
ing on signol previous to which their engines were still. The 
BrisCols followed and then the Snipes. A message was relayed 
by the passenger of the machine landing to the one taking off. 

After an interval for lunch the afternoon program was be- 
gun. The first event was a 12-miIe handicap in which eight 
different types of airplanes took part. The machines, starting 
order, and handicaps were as follows: 

Machine Starting Order Handicap 


a Siddeley Siskin (same engine). The machines and piola 
were well matched and gave an interesting display. 

More formation flying followed, the macbines .being nine 
Bristol Fighters. They took off in formation and gave a 
striking exhibition of formation flying as it shonld be done. 
Particnlsrly good was the demonstration of three formatians 
of three machines. The leader fired a rocket and the for- 
mations broke np as if for a dog fight, reforming on a second 
signal. 

The eighth event was an exhibition of stunt flying by Flight 
Lieutenant W. H. Longton on a Camel. The feature of 
Flight Lieutenant Loogton’s flying was the wonderfully uni- 
form'speed at which he stunted toe Camel. 

An attack on a formation of three Handley Pages (2 Rolls 
Royce 275 hp.) by five Sopwith Snipes was the next evemt. 



Handlev Page (0.400) (2,275 hp. RR.) 

Avro (110 hp. Rhone) 

Bristol Fighter (275 hp. RR.) . . 
Sopwith Snipe (200 hp. Bentlev) 

D H 9A (Liberty 400 hp.) 

S. E. 5 (200 hp. Hispsno Suiza) 

B. A, T. (200 hp. A. B. C.) 

Nieuport Nighthawk (326 hp. A. E 


The winner < 
DH9A was 5 


■ond in 9 n 


1 . 18 s< 


, and the Nighthawk third 


The second event was a combat between a Bristol Fighter 
(275 hp. RR.) and two Sopwith Snipes (200 hp. Bentley). 
The combat finished when one Snipe went down apparently 
out of control and the Bristol, hit, spiralled down cmiKing a 
stream of smoke as a result of an attack by the remaining 
Sni|>c. 

Tlip third event was a race for Avios (100 hp. Rhone), the 
training machine of the R.A.F., for a cup presented by Maj, 
Oen. J. E. B. Seely a former Under-Secretarj- of State for Air. 
The race began with the signal for starting toe engines, snd 
thus the sueeess of the machines depended on both the pilot 
snd tlie meehanii-s. Fourteen machines representing as many 
different air stations competed. 

Tim fourth event was an exhibition of flying by Flying 
Officer P. W. S. Bulman M.C., A.F.C. on a Bat (200 hp. 
A. B. C.). The speed and maneuverability of this product 
of Mr. Koollhoven's brain is remarkable and was shown off 
to c.Ncellent advantage by the skiilfnl piloting of Flying Offi- 
cer Bulnian. 

E'ollowlng this five Snipes lead by Squadron Leader C. 
Draper D.S.C. gave a remarkable display of acrobatic for- 
mation flying- They took off in formation after 
and landed in formation. Thei: 
flying ont of toe top of a loop. 

The sixth event was another aerial combat, this time between 
a Nieuport Nighthawk (Siddeley SUtic Radial 300 hp.) and 


finest stunt was upside down 


The SpKCtAL BE-2 which Was the Comic I'eatcre or the 
R.A.F. P.tOEANT AT Hevdon 

Two of the H.P.’a were sent down in “flames”, the third es- 
caping only to have one of the crew jump to safety uiing 
three snceessive parachutes. 

Following this came a demonstration of a Jazz machine — an 
old B.E. fitted with a funnel, complete, with smoke; an under 
earriage on the top plane: a clothes line; et a1. 

The eleventh event was the final of the Avro, Bristol, Stdpe 
relay race described above. 

The next event was a remarkable demonstration of how- 
not-to-fiy by Flight Lieutenant J. Noakes, A.F.C., M-M-, on 
an Aito painted red. Flight Lieutenant Noakes was a ier- 
geant pilot with the late Major McCudden V.C., D.S.O.M.C., 
MM. etc. in 26 Sqnadron, R.F.C. on D.H. 2s. His piloting 
of these was understood after he was seen on the Avro in an 
assortment of flat tarns, stalls, and what nets. 

An attack on, and the destruction of, a kite balloon Ity a 
formation of Snipes followed. 

The fourteenth and last event was the bombing of a village 
by a formation of Bristol Fighters. The bombing was fol- 
lowed by an infantry attack under cover of a smoke scieen 
laid from a Handley Page. 

Altogether toe pageant w*as a great success. A notuble 
feature of the flying being only one forced landing; and this 
machine later returned to the airdrome. The pnblie undoubt- 
edly received an impressive idea of what the Royal Air Force 
is prepared to do in the event of necessity. 


French Height Record 

Kirch is reported to have reached a hei^t of 32,889 ft. 
above Versailles on June 26to, using a biplane with a 300 hp. 
motor, beating the record held by Casals who flew to a heglit 
of 31,216 ft. in June 1919. 


171 


1T2 


AVIATION 


Fokker to Build American Planea 

('oinrident with the arrival nt Harelhunit Field. L. I., 
of the Fokker linjoasiiir. five paasenicer, ni<mn|>Inne 
cornea ti>e announcement that the Netherlands Aircraft Uann- 
faeturins Co. of Amsterdntii and New York will soon oom- 
mence mannfacturing Fokker machines of all types in this 
eonntry. The limoosane which is known as the Fokker F III 
will be demonstrated by Bert Aeosta, who is tost pilot for the 
Dntch company. Anthony H. O. Fokker «aiit when he visited 
this eonntry recently that he regarded the United States as 
the moet fertile field for aircraft exploitation, and sifpiiAcd 
his intention of manafactnrinir here as soon as his Enropean 
eontrarts would jiennit. Tlie iimousinc is the Hast machine he 
has sent here to make {rood his promise. 

R. B. C. Noorduyn who, with F. Crenier is representing the 
Ncthcrlsnds interpsls here, said tliat the limousine is one of the 
highest dea'elopments of the paHsengcr-uanying airplane now 

adaptible to commercial nse, and Mr. Fokker was one of the 
first to understand this. The war nisebine, of which there are 

erate rommerciallj-. The war mnehines are about ns useful for 
commercial air transportation as a battle ship would be when 
converted into a trans-Atlantic liner. Realising that the oper- 
ating costs mnst be reduced to a minimum and the nseful load 
increased as mneh as possible. Mr. Fokker as soon as the war 
ended designed commercial airplanes. The limonaine now at 
Haseihurat Field ia a high development in the passenger-car. 
rying machine. It will carry, in addition to the pilot, and fnel 
Bofllcient for more than 4 hr. Sight, five passengers and their 
Inggnge or, instead, more than 1000 lb. of frei^t. With an 
engine of only 220 h. p. and a fuel consumption of about 12 
gsll. of gasoline an boor, this machine will maintain an aver- 
age speed of 105 m. p. h. The cabin is very roomy and seats 
6 pasaengers. It is upholstered on the sides and oeiling, and 
the floor is carpeted. There are three windows on each aide, 
two of .which may be opened, and the temperature of the 
cabin is regulated so as to be always comfortable, no matter 
how hot or cold it may be outside. 

Since the arrival of the “Halt Moon", as this particular 
machine ia called, at Cnrtise Field several test and passenger 
filt^ts have been made by pilot Bert Acosta who has ex- 
preaaod himself as favorably impresaed by the smooth running 
of the engine and the ease of controllability and good visibility 
of the machine. 

Arrangements have been made by the officials of tbe Nether- 
lands Co. for a series of flights out of New York. One of the 
flist of these will be a ncm-stop trip to Washington, where the 
maehine will be demonstrated for the benefit of government of- 
ficials. It is expected that the manufacture of Fokker maebines 
by American mechanics from materials obtained in this coun- 
try, will commence early this fall. 


Airdrome Notes 

Plying will shortly be resumed at. Ellington Field with the 
arrival of flve Air Service stpiadrons from Kelly Field. 
For some time Ellington Field has been practically dormant, 
being only used as a supply depot of the neighboring fielda 
Middletown, Pa 

A large addition is planned to the air depot here, approval 
having been obtained for tbe purchase of 3^ acres of ground 
north of the eity. Tbe air depot will then be extended to in- 
elnde the buildings and ground of the present ordnance depot 
which ia to be abandoned. 

Oaubs. Neb. 

At a recent meeting of tbe Omaha Aero Club a drive was 
started to raise funds for the pnimotion of an aerial meet at 
Fort Crook airdrome in November. 


Fly^j 



CALironniA 

SAN FRANCISCO. CAUFOBNIA 
EARL P. COOPER AIRPLAJVE & MOTOR CO. 

"'^‘CHECICERBOARD AIRPLANE SERVICE 

FOREST PARK, ILLINOIS 

mniAKii 

One ol (he lerge«( o7.d be«i eoiupped /lying fi*Ua 

CURTIS^INDIANA “cOMPANY 

KokeiM. ladieee 

ALL TTPES OF CUHTISS PLANES. 

GULF STATES AIRCRAFT COMPANY 

SHREVEPORT. LA. 

BOSTON AND SPRINGFIELD, MASS. 
EASTERN AIRCRAFT CORP. 
340 FIRST ST, BOSTON. MASS. 

MmUBSOTA 

WHITE BEAR LAKE. MINN. 
Harold G. Petenon Aimaft Company 
SCHOOL OF AVIATION 

AEROMARINE AIRWAYS. INC. 

eecl.Md Flfie, Ba.ii. SifhiMM, Te.n - Fli(hl> ^ Shen 

ud L.L. Rewrtt 

KIW roai e KBW ^BBSET 

CURTISS FIELD. CARDEN CUT, LONC ISLAND 
KENILWORTH FIELD. BUFFALO. H. T. 

FTINC STATION. ATLANTIC CITY. N. J. 
CURTISS AEROPLANE & MOTOR CORPORATION 

DAYTON, OHIO. 

JOHNWN AIRPLANE A SUPPlT* "**'**^ 

LAND OR WATER FLYING 
OREGON. WASHINGTON AND IDAHO AIRPLANE COKPANT 
PORTLAND. OREGON 

PENNSTl-yAltlA 

PffllJkDELPHu’*AERO-SERWE *0)RPORATION 
$M RmI EiUt. Tra.1 Beddiat. Pka.d.l,ki.. 

l^^**™*CURTI8S-WiaCOW8IH AEKOPLANB CO. 

FLYING SCHOOL 
GILLES E? MEIsbtHaitER 

If yov erv om ef Ike c.iepeaiet ie ,«ir .t.U k.vUi Snt 

li,ku. ,oV tk^Tke'npn^l^ rB°WHERE*TO 

eeck week. 

26 ConMcufiM Intartiona $20.00 
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TBE EARLY BIRD (HD-1 Bl 

OUR AIRPLANES ARE PRODUCED BY MEN EXPERIENCED IN THE DESIGN AND 
CONSTRUCTION OF COMMERCIAL AND WAR TIME AIRCRAFT OF ALL TTTPES 



HUFF, DALAND & CO., INC. 

OGDENSBURG, NEW YORK 

AIRPLANES FLYING BOATS MOTOR BOATS 



A Section of the Metal Shop 

Wittemann Aircraft Corporation 

TETERBORO. HASBROUCK HEIGHTS. NEW JERSEY 
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“The Bombs Heard ’Round the World” 


When, to the amazement of the majority of observers on the transp>ort Henderson, 
the eX’German ballleship Osifriesland sanl^ in fourteen minutes from the effect of 
two 2,000 pound Army aircraft bombs, the doom of navies was not sealed, 
but aircraft as a third arm of national defense received the world-wide recogni- 
tion which until then had been denied. This fact will have tremendous influence 
upon developmen of the aircraft industry. 


IT WILL PAY YOU TO KEEP CLOSELY IN TOUCH WITH 
THESE DEVELOPMENTS AND COMPLETE TECHNICAL DE- 
TAILS BY READING EACH WEEK THE RECOGNIZED AMERI- 
CAN AUTHORITY ON AERONAUTICS - 


Sign the raupon now but do not send any money with it. We will send you the 
next two issues as they appear ^d bill you for a year’s or six month's subscription, 
as you prefer. If, upon receipt of bill, you decide not to continue, advise us 
promptly and accept the two issues with our compliments. 

Aviation and Aircraft Journal 


GARDNER, MOFFAT CO., INC., 

225 Fourth Ave., New York. 

me the next two weekly issues of AVIATION AND AIRCRAFT JOURNAL. 

If, upon receipt of bill for subscription as indicated below, I divide not to continue, I will so 
advise you, and understand that no charge will be made for the two copies. 

One Year (52 issues- U, S. $4-00; Canada $5.00; Foreign $6.00) 

Six Mos. (26 issues-U. S. $2.00; Canada $2.50; Forei^ $3.00) 


Name 


Address 


August 8, 
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aird. Swallow 

\ ^ Z4m*rica>fu9t OymrMrcial Airplane” 


/ Am*ricaP First Commercial Airf lam 
I who now lue the Laird "Swallow" regularly in their busineu Crav 
es through air-«ervice training during the war. It is such men who never 1 
speed attained in proportion to the power used in the "Swallow." 1 
flying is one of the outstanding si 


E. M. LAIRD COMPANY 

MANUFACTUaERS 

WICHITA, KANSAS 
Crnnmral Sates Offices 
2216 SO. MICHIGAN AVE., CHICAGO. 


The K. L. Fuel System For Airplanes 

ConsisU of ONLY TWO MAJOR PARTS : 

1, A hand fuel pump for starling, and 

2. An engine driven fuel pump for confinuously 
supplying fuel la the corburefor at constant 
pressure. 

A single pipe line from fuel tank to carburetor, with two pumps in series, is 
the only piping used. 

A positive supply of dean gas, at constant pressure, under all running 
conditions and plane positions is absolutely guaranteed. 

The faults of other systems are completely eliminated. 

No more gravity tanks, return Imes, air pressure or main tanks, multiplicity of 
leaky pipe connections and fittings, or other sources of trouble and danger. 

The fonner complex systems of “plumbing" may now be replaced with an ex- 
tremely simple and reliable system which meets every requirement. 

Full informalion may be had from the 

K. L. AUTOMOTIVE SPECIALTIES COMPANY 

52 Vanderbilt Ave., New York City 
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Learn to Fly at Bridgeville, Pa. 



Wanmick NON-TEAR 

A SAFE CLOTH /or FLYING 


far FoticuioTB Apply ta 

WELLINGTON SEARS & CO. 

(C W«nb SticM. New Yerk 


PARAGON PROPELLERS 

7*A« World’a Batt 

PRE WAR PRICES 

American Propeller & Mfg. Co. 

Spratrt He.lk. Fro. 

233 E. Hamburg St., Baltimore, Md. 
Oldat and largest propeller fcuiWers in ihe U. S. 


DO YOU KNOW 

that AVIATION AND AIRCRAFT JOUR- 
NAL is covering more thoroughly than any 
other publication the current news and 
latest technical developments each week? 
SUBSCRIBE NOW 
S2 Issues — Four Dollars in Uniti-d States 

AVUnON AND AIRCRAFT JOURNAL 

225 Fourth Ave., New York 


FLYING 

LEARN TO FLY! 


IN CHICAGO WITH 

THE RALPH C. DIGGINS CO. 



DcsI. 20S. t40 N. DearWni Street Ckicsao, ID. 


The ^lark Plug That Cleans Itself 

B. G. 


THE B. G. CORPORATION 

33 GOLD STREET 

NEW YORK CITY U. S. A. 



CANUCK 

AND 

0X5 ENGINE SPARE PARTS 
IMMEDIATE DELIVERY 
CA.L. PROPS. $1S PARAGON PROPS. $30 

ROME • TURNEY RADIATORS $20 
ALSO COMPLETE ASSORTMENT OF STANDARO UTILITY PARTS 
GET OUR PRICES BEFORE ORDERING 
AIRCRAFT MATERULS & EQUIP CORP. 

1409 SEDGWICK AVE.. NEW YORK OTY 
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INDEX TO ADVERTISERS 


Aeromarine Plane & Motor Co 155 | 

Aircraft Materials & Equip. Corp i 7 (j 

Aircraft Service Directory 178 

American Propeller Co 176 


B. Q. Corporation, The 

C 

Cnrtiss Aeroplane & Motor Corp. 
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Dayton Wright Co 154 
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Diggins, Ralph C., Co 176 

E 

Edatrom Machinery Co 177 

F 

Ferdinaud, L. W., * Co 176 

O 

Gardner. Moffat Co. 174 

H 

Huff, Daloiiil & Co., Inc 173 

K 

K. L. .Automotive Specialties Co. 175 

L 

Laird. E. 31.. Co 175 

M 

ilirtm, The Glenn !>., Co 158 

Mayor Aircraft Corp 176 

N 

Navy Deportment 179 


T 

Tbomns-Morae Aircraft Corp... 

W 


Wellington, Sears & Co 1”8 

Where to Fly 172 

Witlemann Aircraft Corp 173 

Wrijrlit Aeronaotical Corp 158 



Dept. 48 

^ Diamond State Fibre Company 

u, Bridgeport (near Philadelphia) Penna. 

□ Braack PaclorT aDd WirakoaM. Ckkafa. 





Edstrom Machinery Company 

WAR DEPARTMENT 
BUREAU OF AIRCRAFT PRODUCTION 
AIRPLANE ENGINEERING DEPARTMENT 
McCo^ Field. Dayton. OUo, U. S. A. 
REPORT Serial No. 646 



FACTORY: 


Cary, III. 

(Near CUeaio) 


WHERE TO PROCURE EQ.UIPMENT AND SERVICES 


THE LAWRENCE SPERRY AIRCRAFT CO., INC. 

Ferminfdala. Lomt Island, New Yarii 


WANTED - AIRPLANE AND CAMERA 
faTrc'hild aeVul^camIra corpor^on 

CANUCK 0X5 

fsaplila slack af bitpicled makcnaJs, FoeU and bsstiumenta nl 
snacsiJr rodnend pikns. Wnla fof list. New AV80S and 
CANUCKS a bnrinin-nricas. 

JAMES LEVY AIR^A^ CO. 

JM3 INDIANA AVENUE CHICAGO. ILL. 


PRICED FOR A QUICK SALE 

One Lincob Slondnid Touiaboul with DetoehaUe En- 

cJused Cnbin S3AB6 

One linroln SfandarH Snesjjsler «7 Ann 

Tbese planes are b splendid conAtioo Motor ISO HP. 

Amerkna Htspeno just overhauled. 

Ooe Canuck now bems rebuilt completaly Sl.SM, 

HAMILTON AERO MFC. CO. Milwaukee. Win. 

JONES TACHOMETER." 

WRITE FOR INFORMATION 

PIONEER. INSTRUMENT COMPANY 
136 Haveineyer Street Brooklyn N Y 

ANOTHER JN-4D REDUCTION! 

TWO NEW SHIPS S27S0 on. 

THREE REBUUT SHIPS SISM m. 

QUOTED SUBJECT TO PRIOR SALE 

CURTISS EASTERN AIRPLANE CORP. 

130 So. ISth SlrMt, Pkihdeipkia. Po. 

* WRITE FOR OVR 

SPECIAL PRICE UST 

T^air^ canuck. jn., avro 

AND OX.S PARTS 
£RIGS^N AIRd2ArT'ClA\iT6D 

IM KING ST. EAST. TORONTO. CANADA 


HANUFA^^G CO. 
NEW HAVEN CONN. 

VAN MUFFUNG & MARX | 

1 CONSULTING AERONAUTICAL msd AUTOMOTIVE EMCINEERS | 
2M Mn&nn Aeonna. eoe. 4ltl Stiuat. New Tnik Cir I 

AERIAL GARAGE 

POR AIRPLANES AND SEAPLANES 

OVERHAUL Spares and Mnterinis CONSTRUCTION 

REPAIRS at Reasonable Prices SALVAGING 

AMERICAN AIRWAYS 

Collate Point. TcUphont Flmhinf 0000 New Tork Cilr 

CANUCK 

THE UNIVERSAL PLANE 

PRICE NEW SSaM F.OJ. BALTIMORE OR AERODROME 

WRITR POR SPBCIAL PRICE LIST 
MOHT COUHI.hTE sT'trK AK/> yKKT KEKI /rt: IS TOE EAST 

AMERICAN AIRCRAFT 

ASRODROMK INCORPORATED STORES 

LOGAN FIELD, MD. BALTIMORE. MD. DUNDALK, HD. 

STATIOlt r. BOX 194 

NOW READY FOR DELIVERY 

AIRCRAFT YEAR BOOK 

1921 

GARDNER, MOFFAT CO. INC. 

225 Fourth Ave. New York 

AN OPPORTUNITY 
TO COMPLETE^ YOUR FILES 

AVIATION AND AIRCRAFT JOURNAL 
as| PODETH AVB. M8W YORK CITT 


WRITE for INFORMATION 

About thit Directory Adoertieing 

ITS BRINGING RESULTS 
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BUY IT FROM THE NAVY 



CURTISS M F FLYING BOAT 

The model M F FLYING BOAT is a pusher biplane, built by the Girliss Engineering 
Corporation, Garden City. L. I.. N. Y. This boat is equipped with a Curtiss 1 00-horse power 
engine and is an improved and modified model F flying boat but is the same as far as controls, ac- 
commodations. etc., are concerned. For. instance, the ailerons on the model M F FLYING BOAT 
arc hinged to the upper wings instead of being pivoted halfway between the planes as in the model 
F type. 

These boats have never been removed from the original packing crates and are in excellent 
condition. The b^ts may be inspected at the Naval Aircraft Factory. Navy Yard. PhiladeliAia, 
Pa. 

APPROXIMATE COST OF M F BOAT $10,000. . . SALE PRICE $2,000. 

The illustrated catalog on AERONAUTICAL EQUIPMENT gives all the information 
relative to planes, motors, spare parts, radiators, tachometers, altimeters, aero watches, clocks, pro- 
pellers, thermometers, baragraphs. cameras and other Aeronautical Equipment. Catalogs will be 
sent on request. 

The surplus materials which the Navy is offering for sale have been grouped as follows. 
Write today for catalogs describing these materials and giving the terms of sale. 


VUvM lid 

B*lhrootn Supplies 


Peinl end PeinI Meteriels. 


□eclrical Equipment. 
Radio Equipment. 
Wile end Coble. 


Fenoue end Non^^ertoos 
MeUlt CD Ben. Ptelee. 
SheeU end Tubes. 




SALES OFFICES 


BOARDS OF SURVEY, APPRAISAL, AND SALE 


AT 


NAVY SUPPLY DEPOT 
BROOKLYN, N. Y. 


AND THE 

CENTRAL SALES OFFICE 

NAVY DEPARTMENT - WASHINGTON, D. C. 


NAVY YARD 
nJGET SOUND, WASH. 


SALES ROOMS BLDG. 176 NAVY YARD 
WASHINGTON. D. C. 


DISTRIBUTORS OF THE PRODUCTS 

OF THE 

CURTISS AEROPLANE & MOTOR CORPORATION 


THE STATE OF ILLINOIS, 

®*’*>*ch Sales Office of the parent corp. 

THE STATE OF MICHIGAN. EXCEPTING THE UPPER 
PENINSULA 

MOST OF THE STATE OF OHIO 

THE STATE OF IOWA 

MOST OF THE STATE OF MISSOURI 

THE STATE OF INDUNA 

MOST OF ALABAMA AND GEORGIA 

THE STATES OF OREGON, WASHINGTON A IDAHO 

THE STATES OF VIRGINIA A NORTH CAROLINA 

THE STATES OF NEVADA AND NORTHERN CALIFORNIA 

THE STATE OF NEBRASKA 

THE STATE OF WISCONSIN AND UPPER PENINSULA 
OF MICHIGAN 

THE STATES OF NEW MEXICO. UTAH, WYOMING, AND 
COLORADO 

THE STATES OF PENNSYLVANIA. MARYLAND, DELAWARE 
A SOUTHERN NEW JERSEY 

THE STATES OF MINNESOTA. THE DAKOTAS. AND MON- 
TANA 

THE STATE OF KANSAS AND PART OF MISSOURI 
THE NEW ENGLAND STATES 

THE STATES OF TEXAS, OKLAHOMA, AND UNASSIGNED 
TERRITORIES 

AU COUNTRIES OF SOUTH AMERICA 


Cortifi Aeroplane & Motor Corporation, 

30 North Michisan Ave„ Chicaeo. Ills. 
TkompsoB Airplane Company, 

*927 Woodward Ave., Detroit. Mich. 

Floyd J. Lofan, 

7*3 Superior Ave.. N. W., Cleveland. Ohio. 
Curtit* Iowa Aircraft Corporation. 

Port Dodeo, Iowa. 

St. LoniS'Cartiss Airplane Company, 

6426 Floyd Ave.. St. Louta. Missouri. 

Cartiss Indiana Company. 

Kokomo. Indiana. 

Curtiss Bond Airplane Company, 

Montgomery. Alabama. 

Oregon. Washington & Idaho Company, 
raop Yeon Bids., Portland. Ore. 

Lynchburg Air Service Co., 

218 Wall Bldg., Lynchburg, Virginia. 

Earl P. Cooper Airplane & Motor Corporation, 

Sutter & Gough Sts.. San Francisco. Calif. 
Grand Island Aero Company, 

Grand Island, Nebraska. 

Cartiss Wisconsin Airplane Company. 

330 Clinton St.. Milwaukee. Wise. 

Curtiss Humphreys Airplane Company. 

xst Nafl Bank Bldg., Denver. Colo. 

Curtiss Eastern Airplane Company, 

130 S. 15th St., Philadelphia. Penna. 

Curtiss Northwest Airplane Company, 

707 Metropolitan Bank Bldg.. Minneapolis. 
Williams & Hill Airplane Company, 

Arkansas City, Kansas. 

Cnrtiss New England Airplane Company, 

Carden City, Long Island, N. Y. 

Curtiss Aircraft Corporation. 

Garden City, Long Island. N. Y. 

Love Field, Dallas. Texas. 

C. W. Webster, 

Curtiss Aeroplane & Motor Corporation, 
Garden City, Long Island. N. Y. 


THE STATES OF MASSACHUSETTS AND RHODE ISLAND 
PARTS OF THE CAROLINAS 


DEALERS 


^y®***^*y Aerial Transportation Company 
7 Central Square. Lynn. Mass. 


H. L. 


Morrow Company, 

540 S. Tryon St.. Charlotte. N. C. 


